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17 

procuinbens 

121 

Capensis 

180 

(J.) pnlypotala 

14,15 

Gaylussacia 

117,118 

lledera 

60,61,62 


14 

dependens 

117,118 

Helex var chrysocarpa 6l 

(S.) reliculata 

10 

Gondarusseo? 

100,101 

Hedyote® 

78 

(E.) Rottleriana 

13 

Gendaruasa TranquebarenHia 1!H 

UedyotidfiB Tit, 74,78,11)2, 171 

(S.) rotiindifulia 

17 

Gkntianacea: 

173,128,177 

Hedyotis Lesclionaultii 

80 

(S.) rovoluta 

17 

Gentiana 

173 

iimbellata 

76 

(S.) rubens 

17 

— prostrata 

173 

Helianthe® 

100 

rubicuncla 

15 

Oentianem iaG,13!»,lG0,1G6, 107,170 

IJelianlhuH tuberosus 

01 

(S.) aalicifolia 

10 

171, i75>.i74,17g, 177,178,181, am, an) 

Helinnthus 

101 

(E.) subcordata 

13 

Geraniaceae 

45,40,54 

llelichryse® 

103 

(S.) sylvcatria 

15 

Gerard iouj 

1!)3,1!)4 

HelichryMum 

103 

(J.) ternifolia 

14 

Gerbera 

100 

Ileliopside® 

100 

(S.) totragonum 

10 

Gereniales 

121 

Hpliotr(.|.cin 208,209,210,214 

(S.) Toddalioides 

16 

Gesnekacea!', 120,128^30,170,177,17!) 

Heliotropiutn Indicum 

210 

(S.) Wallichii 

14,17 

180,181,182,183,213 

■ linifolium 

132 

(A/) Wightiana 

15 

Gilibertia 

01,02 

Zeylanicuiii 

211 

(E.) Wllldenowii 

13 

Nalagu 

01 

HoloHciadiuiii 

5!) 

(A.) Zeylanioa 

15 

palmata 

01 

llemiadephis polysperma 

101 

EupalonavecD 

04,05,108 

Gisikia 

40 

HemidcHtnus indicus 

162,168 

Eupatorieutj 

05 

Glaphyria 

1!) 

Iletnigyinnia 

215 

Eupatorium {)5, Ayapana 92 

Glinus 

41,42,43 

llernimerido® 

1!)3 

Euphorbia tortilis 

67 

trianthimoides 41,42,43,44,45 

Henbane 

1!)7 

Euphorbiaceae 2r», 34 ,43, 54, 140 

Globularineoi 

12(i 

Heracleum 

55,58 

Euphruaieie 

103,104 

Glomerulus 

88,8!) 

rigens 

57,50 

EuniutisieGD 

100 

Glossocardia 

101 

Heterochffita 

0(> 

EusenecioneaB 

103 

Glossocarya 

213 

Hoterodcndron 

40 

Euepermacocem 

78 

Glossogyne 

101 

Ileterophragma 

184 

Euatrychnew 

172 

GloHsostigma spathulatum 

1!)4 

HoteroHpcrnie® 

50 

Euvernonieoi 

05 

Gmelina 

213,215 

IJewitia 

207 

EvolvuluB 

207 

Asiatica 

217 

bicolor 

208 

alainoides 

208 

Gnaphalieo! 

102 

IJieracic® 

108 

Exacum 

174 

Gnaphalium 

103 

Hieraciurn 

108 

— bicolor 

174 

Gomphostcmma Hcyneana 222 

Hippocrateace® 

142 

Perrottetii 

174 

Goiiolobeaj 

l(i8 

Hippuris 

24 

Walkerii 

175 

Gonolobus 

107 

Holarrhena antidysenterica 162 

Fagraia 

172 

Gooijinoviea: 

113,10!),110 

llolmskioldia 

220 

Coromandeliana 

172 

Grakate^. 

2,7,5 

Holostium 

43 

Eagramacco) 

172 

Grangea 08, Madraspatana 02 

Hopea 

151 

FfDtidia 

10 

Graliole® 

103,104 

Hoslundia 

220 

Eevellea 

28 

Grewia 

1 

Humbcrtia 

203 

Ficoidea 30,40,41,42,43,40,47,4!) 

Griclium 

40 

Hutneriane® 

14!) 

Fig marigold 

42 

Grifhthia 

7!) 

Huntora Roxburghiana 

163 

Filago 103, proptrata 

103 

Groimvia 

20 

Hyobanche® 

179,180 

FinlayHonia obovata 

230 

Grossulariae 

47,48,51 

sanguinea 

180 

FlavoriecB 

101 

Grumilea 

70 

Hydrangero 

20,21,51,70 

Florkeales 

43 

GuaicanfD 

145 

Hvdrocarves 

23,21,22 

Focniculum 50, vulgare 

57,50 

Guettarde® 

73,78 

Hydrocotyleae 

57,50 

Fontanenia 

152 

Guizotia 

100 

Ilydrocotyle 

55,50 

Francaauria 

00 

olcifera 

01,100,108 

polycephala 

57,5!) 

FraxineiD 

153 

Gum Ammoniue 

54 

Hydrolea 

201 

Frivalitt 

07 

Gufltavia specioso 

10 

Zoylanica 

10!) 

Fullcrtonia 

iHy 

Gutta percha 

143 

Hydrolea cE,ff: 108,126,12!),130,1!)0 

Fungi 

35 

Guttifer® 

10 

Hydrophyllace® 

126,108,209 

Fuflchia 

22 

Gynineina 

167 

Ilygrophile® 

100,101 

(■R3rtnerce 

170,172 

Decaisncanum 

131 

Hymcnodiclyon 

76,77 

Galatella 

!K) 

lactiferum 

167 

excelsum 

76,77 

Galbanum 

54 

— Bylvestris 

167,168 

obovalum 

77 

Galenia 

228 

tingens 

168 

utile 

77 

Galiace-* ho, 74,210, 

Gymnopetalum 

31 

Hyobanche 

176,179,180 

Galium 

74,81,83 

Ceylariicuin 

31 

Hyoscyamus 

194,197 

aBperifolium 

84 

Wightii 

31 

Hyoseride® 

107 

■■■"■ borealo 

84 

Gynura 

103 

Hypogynous 

120 

Mollugo 

83 

Halurageae 

23,21,22,24 

IchnocarpuB frutescens 

162 
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lLir:iNE;E 125,127,121), 140,147,151,152 
150,100 


Hex 

147,148,140 

oquifolium 

147 

denticulata 

147,140 

Gardneriana 

147 

Wightiana 

147 

lllecebracoue 

40 

lllecebreue 

40,41,45 

Inulere 

00 

Ipecacuana 

7(; 

lpon)H*a 

202,205,204,205 

obscura 

205,204 

racemosa 

207 

Turpctliuni 

201 

Isantliera pennolis 


IrturticQ’ 

78 

Isimrdia 

22 

Isonandra 

145 

Candolliana 

144 

— rorelia 

145 

Isoloinu lungitlnra 

110 

Ivy 

00,02 

Ixeris 

107 

JainboHa 7,‘.),10,11 ,12,1 1,17 

aquca 

14 

vulgaris 

14 

Malaccensis 

0,14,18 

densiflora 

17 

J ackia 

70 

Jackiaeeie 

70 

Jacquemontia 

200 

Jasmines 125,1 27, 120,1 51 , 1 52,1 551 55, 

150,157,158,101, 

107,185,227,228 

Jasmin uni 

152,157,158,1:)!) 

alien uatum 

100 

auriculatum 

155,75!) 

brevilubuin 

150,101 

Gardneriaiium 150 

gracile 

100 

gramlifloruin 

158 

rigidum 

155,101 

ollicinale 

155,158,150 

Saiubuc 

158 

Jerdonia Indica 

182 

Jossinia 

10,12,14 

Indica 

12,18 

Juri Ill’ll 

lOG 

J uHsiwa 

21,22,57 

repens 

22 

Kulanclioe floribunda 

47 

grandiflora 

48 

heterophylla 

47 

Karivia 

50 

Kentropliyllum 

105 

Klugia 

180 

Notonianu 

182 

Knoxia 

75 

eorymbosa 

80 

Lab.ata: aiH,13G,i2H,153,201,y00 

310,314, 31!), ayo, 222, 283, 237 

Lauiatiflok^- 

03,04,100,102 

Labordia 

071 

Lac t noil 

107 

glabra 

107 

— Heyneana 

107 

saliva 

01,107 

Laclucarium 

02 

Lagascea 

HO 

Lagenaria 

29,31 

vulgaris 

20,33 

Lafipa 

106 

Laserpitieae 

58 


LaaianthuB 
Lataua Indica 
Lathra^a 


Hquamana 

Lathrinea^ 

Lavandula Durmanni 
Lecythode® 

Leu a 

Legendrea 
LeguiiiinoBQO 


Lentibulahijca: 


7!) 
217 
170 
180 
170 
222 
0 
(SI 
205 
45,140,180 


Leonot’iH nepetifolia 
Loontopodluni 
LepidagalhiH cristata 
Lopta den in 
LeptoapcrrnctD 
LettHoniia 

aggregala 


132,120,128,120,150 
151,153,150 
222 


Leucaa 


nr tic CD folia 
Zeylanicu 


105 

lOJ 

107 

7,8 

202,205 

208 

221 

222 

222 

lOO 

72 

104 

03,04,107 

174 

174,175 

151 

104 

I54,ir>:> 

155 

154 

214,217 

22,38 


Luucorneria 

Leycesteria 70, forinoBa 
Ligularia 

LKiULIFEOKA: 

Lirnnantlicmum 

criMlatum 

Lifiinopliila hypcricifolia 
Linaria ramoKiHBiina 
Linociera 

intermedia 

Malubarica 

J/ippa nodillora 
LoaHoae 

LonFLiACF./r: 100,80,110,11] ,115,ll/ 
Lobcha Hi 

aromalica HI 

excelsa HI 

inll'sta 110 

longiflora 110 

Nic<»lianifolia 111 

tricliandra 111 

Tupa 110 

LonAMACEA: 170,70, 73,74, 12(i, 128, 120 
148,153,150, 158, 100, 10(i, 107, 172, ip 
Logan iea; 12(i,172,173 

Lonicera 71 

corymbosa 7] 

Le«cheriaultn 71,72 

ligUHtrinn 72 

mollis 71,72 

Lou A N T II A c F. A F. ()li,0 1 ,05 ,(>8,85, 1 7(S 


Loranthi 

Loranthus 


04 

J,05,04,05,()G,07 


■ Kuphorbio' 07 

lagenifloruB 00 

loniceroidcs C7,(>8 

obtusatUK 08 

scurruhi 05 

Loxonia ocuniiimtii 1^2 

Luculia ^0 

Ludwigia 21,22 

parvitlora ^2 

Luffii 20,28,51 

acutan^ula 2(i,51 

aninra 2 (j,31 

Bindaal 20 

Klcinii 31 

]»entandrci 31,52 

tiiberosa 31 

Lycium Kuropffjuin 108 

Indiouin 108 


Lycopersicuni 

1!)4,105,1!)5 

oscuienturn 

]!)0,1!»- 

Lygodysodeacea^ 

54 

Lygodysodea 

75,71* 

Lysirnaciiea 

152,155,150 

Clcmentsoneaiia 130,15/ 

dcltoidea 

157 

Leschonaulti 

i 13(i,157 

Lysionotus ternifoliu 

182 

J^ythrarecB 

7 

Maba 

140 

buxifolia 

15,14(> 

Ncilglicrrensis 

147 

Miichlis 

102 

Mttckiiya 

5b 

Macli’Hiiin 

HI* 

Miidacarpiis 

104 

Madnniutis 

104 

glabra 

104 

|)inna1ibdn 

10] 

polycuplialn 

104 

sea bra 

U*4 

Madder 

85 

Madia sativa 

!)1 

Ma’sa Indica 

J31 

Mff’sea* 

15!), 141 

Mnlishorbiaccac 

5- 

Malope 


Miilvttcen' 

3 

Mangifera 

1b 

Munilia 

(>2 

Marcelliii 

205 

Marij)u 

205 

Marlea 

1,2 

Marsdenia lenarissirna 

10- 

tinctoria 

108 

MascarcnliriHia 

371 

Matricaria 

102 


Melaleuca 7,8, leucadendron 8 


Melainpodieie 

10b 

Mulaiupudjiiun' 

100 

Mubiiiipodium 

100 

Mebistomauea* 

1,7, 15.^ 

Meliaeoa’ 

Ill* 

Mi-ducactus 

4w 

Melotbriii 

50 

MeniecylecD 

T 

Meinecv loll 

0,1^ 

M ( ‘ n i M p e r r n a c c n c 

4b 

Menyantberu 

175,174 

Mcnyanl.hus 

175 

Muj)liiti(lia 

7!* 

Meredera 

Ill 

Mescmbryanllieineao 

40 

Mosembryaiitheiniiu) 41,42,45,4b 

Meyenia liaulayniana 

1!*1 

Micrargeria IVightii 

1!>4 

Microglolossa 

07 

Microlonclius 

105 

Microinoria biflora 

222 

MicrorliyncIiuH 

107 

sarmentosus 

10- 

Mikania 

!*5 

Millingtonia hortenses 

184,1^5 

Mimusops 

145,144 

— Klong) 

145,144 

liexandra 

144 

Indica 

144 

Roxburgiuna 

144,145 

Minuartioac 

40 

Miquelia 

02 

Mitrasachnie 175, India 

J72 

Mitreola paniculata 

172 
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Modecca 37,38,39 

Mollugineae 42 

Mollugo 41,42,43 

Momordica 27,29,30 

charantia 31,32 

— elaterium 30 

monadelpha 27 

Monardes 221 

Monentelea 98 

Monetia 157 

Monocarpeee 59 

Monochlamydeae 40,124 

Monopetalffi ^ 149 

Monosis * 95 

Monospernitn 59 

Monotheca 22G 

Monoxora 7,12, spoctabilia 18 

Moonia 100 

Moorcroftia 203 

Morinda 77, bracteata HO 

tinctoria 76 

MorindeflB 78 

Mukia 29,30 

Mukia Bcabrilla 32 

Mulineae 58 

Mulgedium 108 

Mungie cadumbce 77 

Mungooae 76 

Munjieth 83 

Munjiatu 83 

Muricia 31 

Mnaaffinda frondoaa 80 

Muticiace® 94,106,108 

Muliaieof) 106 

Mycropyxia 136,137 

Myoporaccm 126,213,214,217 

Myoporum acuminatum 213 

congeatum 213 

Myrcia 10,11,12,15 

acria 12,13 

pimentoidea 12 

Myriaclia 97 

Myrianthua 29 

Myriogyno 102 

— - ininuta 92 

Myriophyllum 24 

— * intermedium 24 

MVRBINIACFJE 67,137,125,127,130 
131,136,138,140,142,215,216,228 
Myraineae 43,66,140,141,199 

Myraine 137,139,140 

— ^ Africana 138 

floribunda 13H 

bifaria 1.39 

Mvrtace^. 6,1,2,3,4,5,7,8,12,19,20,21 
22,47,138,150 
Myrtalcfl 1 

Myrte® 7,8,11,12 

Myrtine® 6 

Myrtua 1,4,7,8,9,10,12,13,15 

— ^ androBteinoidea 16 

capenaia 8 

communia 7,8,12 

pimenta 12,13 

apcctabilia 7,8,12 

— toroentoaa 8,12,18 

Zeylanica 15 

Nardoatachya 85, Jatamanai 65 

Naosauviace® 94 

Nasturtium 34 

Nauclea 78 

oordifolia 77 

parviilora 79 


Nelitria 

paniculata 

Nelaonie® 

Nepeta Malabarica 
— — leuoophylla 
Nepete® 

Neuradeae 

Neuroapcrmum 

Nhandirobeae 

Nicandra 

Nicotiana 

multivalvis 

. Tabacum 


7,12 

12,18 

190,191 

221 


Nigella 
Nitrariaceae 
Nolana paradoxa 
Nolanace® 

Notel®a 

Notonia 

grandiflora 

Nuytaia 
Nyctagineae 
Nyctanthea 


■ arbor-triatia 


Ochnace® 

Ocimoide® 

Oioapermum 
Olacine® 

Olea 

dioica 

Europffia 

gland ulifera 

linocieroidea 

Oleackje 151,124,12.5,127,129,131,146 
148,152, 153,155, 156, 157, 158, 16(),167 
196,201,227 

Oleine® 

Oleraceae 
Oligolepia 
Oligopholia 

■ tubuloaa 


221 
4G 
31 
27,28 
195,196 
194 
3,195 
198 
3 

40 

3 

126 

153 
104 
108 

64 

40,41,43,74,83,222 
157,158,159 
158 
46,219 
221 
95 
149 
154,155 
155 

154 

155 

131,154,155 


Onagrari;g 
Onobroma 
Opercularic® 
Ophelia 
affinia 


131,153 
40 
94,97 
176,179 
180 

21,7,22,23 

105 

70,73,74,7879 

173,174,175 

175 


alba 

cordata 

Dalhouaiana 

Lawii 

— purpuraacena 

trichotoina 

umbellata 

Opliiorrhiza Mungoa 
Ophioxylon Serpent inurii 
' Opium 
Opoponax 
Opuntia 
Orchide® 

Oreoaeria 
Orobanchacea: 


175 
175 
175 
175 
175 

175 

176 
76 

162 
85,197 
54 
48 

169,177 
106 

176,12fi,l28,129,1.3Q 


177,178,181,191,192,213,219,22 
Orobanchem 177,178,179,180,182 

Orobanche 176,177,178,179 


' Epithymum 
■ Nicotian® 


Orthoaperm® 
Orthoapermoua 
Orygia 

— trianthemoidea 
Ourari 

Oxycoecua macrocarpua 
■ paiuBtria 


180 
179,180 
57 
68 

42,43,44 

45 

171 

119 

119 


Oxyatelma eaculcntum 167 

Ozodia 58 

faeniculacea 57,60 

Pedcrie® 73,78,79 

Pffideria fmtida 79,82 

Pajanelia Rheedii 185 

Pamphiliaee® 151 

Pauax 62 

quinquifoliuiii 60 

Papaverace® 178,2^ 

Papaw 3.3,34,35,36 

PArAYACiiA; 33,34,38,47 

Paratropia 61,62, venuloaa 62 

Parnaaaia 51 

PARONYCHIACEiK 39,40,41,42,47 
Paronychieae 40,41 

Paraonie® 162,163,164 

Parthenie® 100 

Passifloreae 37,25, 28,:i4,38, 39,47 
Paasiflora luurifolia 39 

— — laurinu 38 

Leachenaultii 38 

minima 38,39 

Molucana 38 

Nepalenaia 38 

— suborosa 38,3!i 

Walkerii 39 

quadrangularia 39 

Paatinaca .55,58 

liguaticifolia 69 

Pedalium 186, murex 187 

IV.DALIACE^ 186,12(1,128,158,183,185 

3.89 

Pedicularea 191 

Pedicularia Zeylanica 194 

Pekunkie 29 

Peplidium humifusum 194 

Pepo 25 

Peponida 25,28 

Peiionifer© 25,26 

Pergulariu 169 

odoratissima 168 

Periplocu 169 

gr®ca 230 

Periploce® 161,l(i4, 165,166,168,230 
Peraonate® 192 

Petiveraceae 40,43 

Peucedanoao 57,58,.59 

Pharbitia 204,205 

Pheliproa 179,180 

— I ramoaa 176,180 

Philadelpbace® 150 

PHir.ADELPHEAi 20,1,6,7,21,22,51 
PhiladelpbuB 51 

Pbillyria 152 

latifolia 152 

Pbloinis 221 

Phyaalia 196 

— — angulata 198 

Peruviana 196 

Phytocrene 62 

gigantea 62 

Phytolacceae 39,40,43,46 

Picria 107,122 

hicracioidea 108 

Pieridium aativum 91 

Pimenta 7,12,13,15 

acria 13,18 

' vulgaris 1.3,18 

Pimpinella 53,55,59 

Pinguicula vulgaria 131 

Piperaoeae 21 

Pladera 175 
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Fladera pusilla 

175 

Plantaoknaces 

2!22,127,228 

Plantagine© 

126,129,199 

Plantago 

223,227 

Asiatica 

223 

- Ispaghula 

223 

Platystemma violoides 

182 

Pleurosperm© 

59 

Pluchea 

98 

— Indica 

108 

I’LDHBiteiNACEf ij34,137,!i!23,227,^^8 

Plumbaeinea! 130, 139, 1.99,323,337 

Plumbage© 

225 

Plumbago 

224,225,227 

- Europroa 

225 

— rosea 

225 

■ Zeylanica 

224,225,226 

Plumerie© 

162,163 

Podostemmeac 

21 

Pogostemon rotundatum 

222 

PoJemoneaoe© 126,166,173.198,201 

Polycarpeae 

40,42,43,44 

Polycarpea corymbosa 

44.45 

- ■- diflusa 

44 

spicatu 

44 

Polygiileae 

40 

Polygoneae 

39,40,43 

Pomace© 

1^ i 7,12 

Porana 201,202,207,226 

— racemosa 

201,202,208 

volubilis 

201,202,208 

Porophylle© 

101 

Porophyllum 

101 

Portulaca 

41 


43 

— quadrifida 

43,45 

Portulacaceae 

30,40 

Portulaceae 40,41,43,47,48,136 

Potalie© 

126,154,171 

Frasies 

221 

Premna 

213,215 


217 

Prenanthes 

107 

Pbimulacka: 135,07, 83,]3.'.,]27,130 

138,130,137,138,140,199,333 

Primula 

135,136,140 

Primule© 

140 

Prinos 

147,148,149 

Prostanthere© 

221 

Proteaceae 

64,65 

Prunella vulgaris 

222 

Prunus 

3 

Psiadia 

97 

Psidtuin 

7,10,12 

Fsychotria 

79 

— ambigua 

80 

barbiflora 

82 

Pterygospermae 

58 

Ptychotis 

55,59 

ajowun 

57,59 

Pulicaria 

99 

Punica 

3,4 

Putorie© 

78 

Pylogyne 

20,30 

Pyrethrum 

102 

Quamoclit 

204,205 

Quinine 

76 

Rarophicarpa longiflora 

194 

Ranalos 

121 

Randiea 

78,79 

dumetorum 

76 

Ranunoulaoe© 

3,63,140 

Ranunculus 

53 


RelhaniPce 
Rhamnal Alliance 
RhamneflQ 
Rhanlarium 

Rliinacanthus communis 

Rhinanthides 

Rhipuulis 

Rhissophorem 

Rhizophora 

' corniculata 


m 

150 
147 
119 
191 
193 
48 

1,140,214 
140,141 

140 

Rhododendron 121 

arboreum 122,123 

cainpanulatum 122 

- ' - lepidotum 122 

— ponticurii nubile 122 

Rhodorofij 121,122 

llhynoliocarpa 30 

Rhyiichoflporrnae 58 

IlhynogloHBum obliquutn 182 

Rivca 201,202,203,204 

ornata 208 

Riviiiiaceae 40 

Rondelcliew 78 

Rosace© 3,7,43,45,40,140 

Rostratao 58 


Rubia 


- angustissiriia 
‘ cordifolia 

- munjista 
> noxia 

- Relboun 

- tinctoria 


72,83 
83 
83 
83 
83 
83 
83 


Rubiaceffi 43,53,70,72,74,78,83,112 
115,117,140 


Rudheckiero 

Ruellie© 

llutales 

Ryncliospermum 

Sa^apinum 

Salicareae 

SalpigloBsidcQ; 

SALVADORACEii: 

Salvadora arborca 
■ bi flora 
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LXIIL— ALANGIE.E. 


A «mall order of Indian shrubs but whose place in the series of orders seems stiU uncer- 
tain. OeCandolle who established the order on the single genus Alangium^ but afterwards add- 
ed Marlea, placed it between Melastomaceae and PhiladHpheae near Myrtaceae, which ar- 
rangement we adopted. Bartling, however, does not approve of this station, but does not propose 
any other, merely placing it for the present along with several other orders, the places of which 
are in his opinion equally uncertain, at the end of his arrangement. Lindley refers it to his 
alliance Myrtales in his polypetalous epigynous group, thus associating it with nearly the same 
orders that DeCandolle does, but places it between Combretaceae and Rhizophoreae in place of 
between Melastomaceae and Myrtaceae. Meisner, the latest writer on the subject, thinks it ap- 
proaches more nearly to Corneae than to Combretaceae and accordingly refers it to Jussieu’s 
class Epipetalae. Of these several proposals the last seems the nearest correct, since they more 
nearly associate in the character of their ovary, fruit and albumenous seed, with Cornus and 
Loranthus^ than with either Combretum or Myrius^ but with which it is desirable they should 
remain associated on account of their numerous petals, that being the character of the group in 
which they are arranged. 

The order consists of deciduous shrubs or small trees, with alternate, exstipulate, glabrous, 
entire leaves without pellucid dots, much resembling those of some species of Grewia, with 
axillary congested largish white flowers and eatable fruit. 

** Calyx campanulate, 5-10 toothed. Petals as many as the segments of the calyx, linear, 
reflexed : aestivation twisted. Stamens long, exserted, once, twice, or four times as many as 
the petals: filaments distinct: anthers introrse, two-celled, often sterile. Ovarium globose, 
cohering with the tube of the calyx ; 1^2 celled : ovules solitary, pendulous : style 1, subulate, 
expanded at the base into a thick coloured fleshy disk covering the top of the pvary : stigma 
dilated Berry (balausta) oval, cohering with the tube of the calyx, and somewhat crowned 
by its limb, fleshy, slightly ribbed, l-'i celled: endocarp sometimes osseous, and separating 
from the saroocarp like a putamen. Seeds solitary, pendulous. Albumen fleshy. Embryo 
straight : radicle superior : cotyledons flat, foliaceous. Trees. Leaves alternate, exstipulate, 
entire, not dotted. Flowers few, axillary, fascicled, shortly peduncled.” 
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Appinitifs. These as will appear from the preceding: remarks are still undetermined; their 
episryiious flowers and numerous petals and stamens associating them with Myrtaceae, while 
their few celled ovary with solitary, pendulous ovules and alhumenous seed, seem more justly 
to refer them to the vicinity of Corneae and Caprifoliaceae (where Meisner has placed them) 
two nearly allied orders. — Upon the whole, I think we may conclude, that the true relations of 
this order are still unknown but that it is conveniently^ if not correctly, placed in its present 
situation. 

Geographical Distribution. All the species of this small order, 3 in number, yet known, 
are of Indian ori^?in — two species of Jilangium are natives of the Peninsula and both found in 
the Carnatic. DeCandolle and Lamark have added a third which however does not seem dis- 
tinct from decapetaUm. The genus Marlea referred here by DeCandolle has yet only been 
found on the Himalayas and in China. 

Properties and Uses. Little seems known on this head : the two species of Alangium 
are said to be cathartic, and the roots aromatic. Dr. Royle remarks “ they are said to afford 
good wood and edible fruit.’’ I'he first of these, at least in one sense, I am inclined to doubt 
as I have never seen the plant larger than a rather lan^e shrub so that whatever the quality of 
the wood, it must always, I presume, be small. Roxburgh says it is beautiful. The fruit 
however are edible but not palatable being mucelagenous and insipid. 


EXPLANATION OF PLATE 96. 


1 Alangium hexapetalum, flowering hr&nch ^natural 
Mize. 

2. Dissected flower, showing the calyx ovary, a petal, 
Btamcn, style and stigma. 

3. A stamen detached. 


4. Ovary cut vertically, showing the solitary pendulous 
ovule. 

5. Ovary cut transversely, one-celled— mre or lest 
magnified. 


LXIV.— GRANATE.E. 

The most eminent Botanists of the present day are divided in opinion as to the propnetj 
of considering this a distinct order, or merely a section of Myrtacece. Don, DeCandolle, and 
Martius, view it as a distinct order. Lindley, Arnott and Meisner, take the opposite side of the 
question. At the time of preparing the accompanying plate and long after, when. writing my 
account of MyrtacecR^ I also adopted the latter view — circumstances having occurred to delay 
the publication of that article I have been enabled to reconsider the subject and review afresh 
the arguments on both sides, carefully examining the structure of the ovary and fruit as I went 
along. 1'he result has led to the conviction that this is really a distinct order. 1 should 
scarcely I think have come to this conclusion had I not previously ascertained the possibility 
of carpels having their position reversed in the ovary, bscause until I did ascertain this, 1 
could not understand or explain, to my own satisfaction, the appearances which sections of this 
ovary presents and preferred reM>aining silent to giving an opinion which I felt myself unable 
to support. Having at length been enabled to make up my own mind on the subject, I 
shall here explain my views and contrast them with those of my predecessors who have written 
on the subject. As the main object of the strictly Botanical portion of this work is to explain 
the principles of the science, I trust I shall be excused for considering somewhat at large a 
question on which the sentiments of so many eminent Botanists are divided. I regret being 
unable to quote professor Endlicher’s opinion, not having yet received the part of his genera 
Plantarum containing this order. The following extracts will place before the reader both 
sides of the question which wholly rests on the views each author takes of the structure of 
the fruit. Don, the original proposer of the order, and DeCandolle describe it thus. 

Ovary cohering to the tube of the calyx free at the apex many celled. Berry apple- 
shaped crowned with the contracted limb of the calyx ; rind thick, covered exteriorly with a 
redibh smooth cuticle with shining points, spongy within ; the berry when ripe bursting irregu- 
larly, Placenta resembling the substance ox the rind bat more fleshy and succulent^ completely 
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filHnjij the berry, excavaled into nuinerous unequal niany'’seeded cells. No true partitions, but 
spurious ones, arising from the substance of the placenta, of variable thickness and very fragile’** 
or as explained by himself in English “ a fleshy receptacle formed by the tube of the calyx 
into a unilocular berry filled with a spongy placenta, which is hollowed out into a number of 
irregular cells in which the seeds are placed, the dissepiments being nothing more than thin 
portions of the placenta. Don. Edin. New PhL Jotir. 1826. 

Fruit large, spherical, crowned by the limb of the calyx, indehiscent ; the fruit is the 
tube of the calyx divided horizontally into two chambers or parts, the upper division 5*9 celled, 
the lower division 3 celled ; the dissepiments membranous separating the cells ; the placentas 
of the upper part of the fruit fleshy, reaching from the parieies to the centre ; those of the 
lower divisions progressing irregularly from the bottom of the fruit. ’*D. C. prod -- Pg. 3. 

On the opposite side Lindley examines the question at great length and is followed by. 
Arnott, who gives a more brief hut I think better exposition of the argument on this side than 
his leader. I subjoin both in full. 

The fruit of the Pomegranate is described by Gmrtner and Decandolle as being divided 
into two unequal divisions by a horizontal diaphragm, the upper half of which consists of from 
5 to 9 cells, and the lower of 3 ; the cells of both being separated by membranous dissepi- 
ments ; the placentfiB of the upper half proceeding from the back to the centre, and of the 
lower irregularly from their bottom ; and by Mr. Don as a fleshy receptacle formed by the 
tube of the calyx into a unilocular berry, filled with a spongy placenta, which is hollowed out 
into a number of irregular cells. In fact, if a Pomegranate is examined, it will be found to 
agree more or less perfectly with both these descriptions. But it is clear that a fruit as thus 
described, is at variance with all the known laws upon which compound fruits are formed. 
Nothing, however, is more common than that the primitive construction of fruits is obscured 
by the additions, or suppressions, or alterations, which its parts undergo during their progress 
to maturity. Hence it is always desirable to obtain a clear idea of the structure of the ovarium 
of all fruits which do not obviously agree with the ordinary laws of carpological composition 
Now, a section of the ovarium of the Pomegranate in various directions, if made about 
the time of the expansion of the flowers before impregnation takes place, shews that it is in 
fact composed of two rows of carpella, of which three or four surround the axis, and are placed 
in the bottom of the tube of the calyx, and a number, varying from five to ten, surround 
these, and adhere to the upper part of the tube of the calyx. The placenta of these carpella 
contract an irregular kind of adhesion with the back and front of their cells, and thus give the 
position ultimately acquired by the seeds that anomalous appearance which it assumes in the 
ripe fruit. If this view of the structure of the Pomegranate be correct, its peculiarity consists 
in this, that, in an order the carpella of which occupy but a single row around the axis, it pos- 
sesses carpella in two rows, the one placed above the other, in consequence of the contraction of 
the tube of the calyx, from which they arise. Now, there are many instances of a similar 
anomaly among genera of the same order, and they exist even among species of the same 
genus. FiXamplea of the latter are, Nicotiana rnulHvalvis and JSTolana paradoxa, and of the 
former Malope among Malvaceae ; polycarpous Ranunculacme as compared with Nigella, and 
polycarpous Rosaceae as compared with Spiraea. In Prunus I have seen a monstrous flower 
producing a number of carpella around the central one, and also in consequence of the situa- 
tion, upon the calyx above it ; and, finally, in the Revue Enctjclopidique (43-762;, a permanent 
variety of the apple is described, which is exactly to Pomaceae what Punica is to Myrtaceae. 
This plant has regularly 14 styles and 14 cells, arranged in two horizontal parallel planes, 
namely, 5 in the middle, and 9 on the outside, smaller and nearer the top ; a circumstance 
which is evidently to be explained by the presence of an outer series of carpella, and not upon 


Owanum tube calycis accretum, api^^e liberum, multiloculare ♦ ♦ * pomiformis, limbo tubuloso den- 

tate calvcino, nunc contracto, coronata : cortex crasBissimus, extuB cuticula laevi rubicunda punctafa luoida veatitui, 
intui flpotiaioso-camosuB, albus, dein, matura bacca, fisBura irregulariter rumpens— Placento cortici baccoe subs- 
tantia Bimillima, at raagiB carnosa et succuJenta, bacesm omnino repleoB, in loculis numerosia polyspermis maequah- 
bus reticulatim atque interrupte excavata. Dmepimenta vera nuUa; 9puria tamen adsuot, qua; e substantia placentas 
orta, valde sunt ha^a, et crassiUe varia.” (Don* 1* c.) 
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the extravagant hypothesis of M. Pillette de Clermont, who fancies that it is due to the 
cohesion of 3 flowers.’^ — Lindley*$ J^atural Syitem of Botany, 

I'his genus only differs from the other Myrtaeeae by having two verticals of carpels 
developed instead of one, and perhaps in a truly wild state the upper or adventitious one may 
occasionally disappear. The inner series (or those at the bottom of the fruit) have their 
placentae in the axis ; but the outer series, forced to the top of the fruit by the contraction of 
the mouth of the tube of the calyx, having their placentae in the ovary at the back of the 
inner carpels, exhibit them in the ripe fruit in a horizontal position on the upper surface of the 
lower cells .’* — Arnott Encyclop, Brit, Ed, 7, et Prod. Fl, peninsula I Pg, 327. 

Premising that the whole controversy turns on these questions, 1st, what is the true 
structure of a Pomegranate ? and 2d, whether the difference between it and Myrtus is suffici- 
ent to separate these genera as types of distinct orders ? 

I shall now proceed to examine these conflicting statements and endeavour to ascertain on 
which side the balance preponderates and whether indeed, there is not room for an explanation 
different from any of these yet proposed, 

Mr. Don’s description of this fruit on the strength of which he first proposed to remove 
this genus from Myrtaeeae^ the order with which it was previously associate, as a distinct 
family appears to me most unphilosophical and altogether untenable. He, as I understand, 
considers the fruit a one-celled receptacle the centre of which is filled with a spongy placenta, 
round the surface of which there are a number of irregular cells occupied by clusters of ovules: 
but he does not tell us how the central placenta got there neither does he account for the 
ovules being uitaohed lo the parietes of the cell and not to the central placentae. 

His whole description in fact proves that it had been drawn up from inadequate examina- 
tion and that he, at the very time he is accusing all authors of overlooking the real structure of 
this fruit, totally misapprehends it himself, as we shall by and by see. 

DeCandolle gives a more correct description of it when he says that it consists of two 
chambers, the under 3-ceIled, the upper from 5 to 9-celled, with the placentas of the upper cells 
reaching from the parietes to the centre while those of the lower division proceed irregularly 
from the bottom of the fruit. He does not however assign this peculiar structure as his prin- 
cipal reason for viewing the order as distinct from Myrtaeeae, but has recourse to others in my 
estimation of minor importance. 

Lindley conceives that there are two rows of carpels, three or four of which surround the 
axis at the bottom, while the remainder surround these and occupying the upper part of the 
fruit adhere to that part of the tube of the calyx. The placentas of these upper carpels he 
conceives contract an irregular kind of adhesion with the back and front of their cells. The 
meaning of this is far from being clear to me, but if it means that he considers the placentas 
of the upper as well as the lower row to proceed from the axis towards the circumference to 
which last they contract accidental adhesions, then he takes an erroneous view and if the 
examples quoted in illustration support this view, they are not in point as regards the structure 
of Punica, 

Mr. Arnott like L.indley views the fruit as consisting of two rows of carpels, an outer and 
inner, the former of which he thinks may be adventitious. To understand his theory we must 
first suppose the tube of the calyx spread out as a flat surface and covered with two circles of 
carpels, the inner next the axis and the outer occupying a larger circle beyond. That the 
margin of the calyx then contracts so as to turn the outer series over the inner. According to 
this supposition, the attachment or base of the placentas of the outer series should be in the 
circumference and the apex in the centre, while that of the inner should be in the opposite 
direction, that is, have the Imse in the centre and the apex towards the circumference, an expla- 
nation which is in accordance with what we find, except in so far as it does not account for the 
horizontal partition between the two series, nor can I exactly understand on what ground we 
are warranted in assuming that the outer series is adventitious and the result of cultivation, as 
it has every where been found so constant in all circumstances. But be that as it may, this 
theory certainly accounts for the crossing of the placentas in the two rows, which we so invari* 
ably find, whether correctly or not cannot be determined until we get fruit with a single row of 
carpels, which has not yet been found. 



ILLUSTRATIONS OF INDIAN BOTANY. 


5 


These explanations, which I venture to propose, of rather obscure descriptions did not 
occur to niyself until after I had fomned a new theory of my own, the result of a very careful 
examination of the ovary in all its stages from the earliest, up to the period of impregnation. At 
these early stages when the whole flower has not yet attained half an inch in length probably a 
fortnight or more before expansion I invariably find two rows of carpels, one inferior, of 4 or 5 
and one superior of 5-6 or more. In the lower series the placentas are ranged round the axis 
with their base in the centre and the apex, which is free, t*oward8 the circumference. In the 
upper the attachment, or base of the placentas, is in the circumference and the apex, also at 
first free, directed towards the centre. Between the two rows a diaphragm is always interposed. 
I he apex of the upper placentas is occasionally, afterwards, prolonged and contracts adhe- 
sions to the axis. 

In the accompanying figures I have attempted to represent these views. As the fruit 
advances in size considerable derangement of this structure progressively occurs which is apt 
to mask and confuse the appearances now described. 

Having previously ascertained the occasional existence of inversion in the position of 
carpels, my first idea was that such an inversion took place in the upper row. This view, 
which, equally with the preceding, accounts for the crossing of the placetitas I feel inclined 
to adhere to, though I confess not without some hesitation, because it implies a complexity of 
arrangement rarely met with in the inimitably simple and beautiful operations of nature, but 
I think it as difficult to imagine the nearly equally complex and inconceivable operation of the 
folding in of one set of carpels over the other, which the explanation of Drs. Lindicy and Arnott 
demand, while my explanation has the advantage of at Ihe same time accounting for the 
double chamber which the ovary presents from its earliest stages, attd renders unnecessary the 
doctrine of an adventitious verticel of carpels which for the present is mere assumption. 

With these explanations I leave the question of structure to consider the one pending on 
its determination, viz. whether or not Granleae ought to be preserved as a distinct order or be 
reunited to Myrtaceae'i 

On this point so far as the unvarying evidence derived from cultivated plants is entitled to 
carry weight on a disputed point— and which 1 presume it must do until we find that evidence 
invalidated by the examination of others growing in a truly wild state — we must unquestion- 
ably, 1 conceive, adopt the views of those who urge the separation, because, the complex struc- 
ture, above described, being constant here and unknown among true Myrtaceae, we have 
no right, in the total absence of direct confirmatory evidence, to assume that a part is adven- 
titious, merely because it is at variance with our ideas of what should be, especially while we 
have in addition, differences in habit, in the formation of (he seed (the cotyledons are foliace- 
OU8 and spirally convolute) and in their pulpy envelope still further to confirm the correctness 
of these views. 

In coming to this conclusion I do so mainly on the evidence I have myself adduced, at- 
taching no value to the opinion of Mr. Don, which, being founded, according to his own 
showing, on most erroneous views of the structure of the fruit does not merit much con- 
sideration. 

To the views of DeCandolle more importance must necessarily be attached, as the 
reasons he assigns are more satisfactory, though I do not think he has awarded sufficient value 
to the very peculiar economy of the fruit” while he has laid too much stress on others of much 
less note, such as the want of pellucid dots, the absence of the marginal nerve of the leaves and 
the pulpy covering of the seed ; thereby, throwing into the shade (he true essential character 
of the order, which unquestionably is (he double row of carpels, with the upper placentas 
perietal and crossing the lower axillary ones, which, if I have rightly accounted for, constitute 
this a truly curious and unique fruit. 

Affinitiks. According to the explanation now given, the affinities of this order remain 
to be determined, no known order presenting a similar combination of structure. But adopting 
the arrangement of Jussieu and DeCandolle, the one followed with some slight modifications in 
this work, we can scarc’ely find a more appropriate station for it than the one it now occupies, 
though but remotely allied to the orders among which it is placed. 
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Gbographtcal Distributiov, Found widely distributed over Asia but every where cul- 
tivated. Arabia is however supposed to be its native country. 

Medical Properties. For these see Myrtaceae the order under which I at first included 


this genus. 

EXPLANATION 

1. Punlca pranatum, flowering branch^-itonira/ size, 

2. Flower and ovary cut vertically. 

3. Ovary cut traiisvcraely, section near the apex of the 
ovary ; apparently the Bection seen and described by Don. 

4 . Stauiens. 

5. A young fruit cut transversely, showing the parietal 
attachment of the u[)pcr row of carpels. 

6. A seed covered with pulp. 


OF PLATE 97, 

7. The same cut transversely. 

8. The same more highly magnified, showing the spi- 
rally convolute cotyledons. 

9. A iongitudiual section of the seed showing the em- 
bryo in situ, 

10. Cotyledons unrolled — all more or leee magnified. 
For farther dissections of the ovary of this plant see 

plate 97f 


LXV.-^MYRTACEiE. 

This is a large and very natural order, especially as now limited by the exclusion of the 
albuminous seeded genera, which Lindley, in the last edition of his natural system, has kept dis- 
tinct under the names of Barringtonieae Lind., Lec.ythedece Richard, and Philadelpheae Don. 
To this arrap'^ement Meisner objects, and recombines the whole under his order Myrtirteae^ 
forming df those groups which others have thought ought to be considered distinct 

orders, \\ ith the limited means I possess for examining this question, it would ill become me 
to attempt to set myself up as umpire between such accomplished Botanists, but, I 
will so far depart from the arrangement already adopted in our Prodromous, as to follow Lindley 
in viewing the section Barringtoneae as at least a suborder, on account of its very remarkable 
seed and general habit, which appears to distinguish it sufficiently from the rest of the order. 

I have at different times Were expressed doubts of the propriety of attaching so much 
importance to the absence or presence of albumen, until we have attained such an acquaintance 
with its functions in the vegetable economy as might enable us to assign a uniform value to. 
characters taken from it, and would not therefore now insist on its being pressed into service 
unless supported by other characters. On these grounds, I should hesitate to separate Phila^ 
delpheae the halnt of which sufficiently accords with true Myrtaceae, simply because of their al- 
buminous seed and leaves without dots, but as they besides differ in the aestivation of the corolla, 
in having distinct styles, and serrated leaves, all of which are absent in true Myrtaceae, there 
certainly seems much reason on the side of those who propose their separation, at the same 
time, it is quite undeniable, that the present fashion in Botany seems to run too strongly in that 
direction and that wc are but too apt on barely sufficient grounds to divide families that might 
better be kept together, which, as in some other instances, may perhaps be (he case here. 

The order for the most part consists of trees or shrubs with opposite leaves, perforated 
with pellucid dots and abounding in fragrant resinous oil. The inflorescence is very variable, 
often axillary, and sessile occasionally, as in Syzygiuin, forming large corymbose cymes. The 
fiowers are usually either white or red, seldom yellow and never blue. 

Calyx 4 5'6-8-cleft, the limb sometimes cohering in two portions, sometimes in one and 
then falling off like a cap or lid. Petals perigynous, as many as the segments of the calyx and 
alternating with them, sometimes slightly united at the very base; rarely wanting: eestivation 
imbricated. Stamens inserted with the petals, rarely as few, sometimes twice as many, usuallj 
indefinite : filarn mts either all distinct or monadelphous or variously polyadelphous, in eesti- 
vation curved inwards : anthers ovate, bilocular, small, bursting longitudinally. Ovarium 
cohering with the tube of the calyx, formed of two or more carpels, the dissepiments rarely 
imperfect, and henoe )-to l.5>celled : style and stigma simple. Placentae in the axis or rarely 
parietal. Fruit dry or fleshy, dehiscent, or indehiscent, 2-6-or many celled, or by the oblitera- 
tion of the dissepiments 1 -celled. Seeds rarely solitary or few, usually indefinite. Albumen 
none. Embryo straight or curved : xadicle next the hilum : cotyledons distinct^ or sometimes 
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consolidated into one mass with the radicle. — Trees or shrubs. Leaves usually opposite, 
entire, and with transparent dots, sometimes alternate, rarely serrated, and rarely without 
dots/’ 


Affinities. These are not easily defined, for, though the order is upon the whole a very 
natural one and easily recognized, yet, owing to the great variety of structure which its different 
sections present it is not easy, in many cases, to mark their true limits. With Pomaneae it is 
allied through a genus having a .'>-10- celled ovary with a single ovule in each cell. With 

Lyth areaCy 0?iagi ariaey CombveMceae, Memicyleae, and affinities have also been 

traced, but these do not seem so liable to be mistaken. DeC'andolle remarks that it is an order 
easily divided, but he prefers keeping it united. It differs from Ronacene in the adherent calyx, 
the united carpels and solitary style ; and from all by its exstipulate loaves : from Lythrarieae 
by the calyx cohering with the ovary. From Combretacmc by its maiiy-celled ovary and erect 
orhorizontal not pendulous ovules and the cotyledons of the embryo not convolute, but approaches 
through Myrtm spectabilu which has a one*celled ovary, and Engeved arc is and Ptmc7iia which 
have pendulous ovules : from Melastamaccae by its filaments neither acutely bent nor the 
anthers received into cavities under the divisions of the calyx and the form of the anthers ; 
from Memcyleae by its many-celled ovary with superpased ovules, not oiie-celled with a single 
row of ovules surrounding the base of the style : from Qua grar lane by its indefinite stamens. 
Lastly Myvtaceae differ from all their allies in the pellucid dots of their leaves, in habit, and in 
their properties. From this enumeration I agree with DeCaiidolle in excluding Granatcae, 
though considered so nearly related that many Botanists reunite it with this order: PkiladeU 
pheae originally referred here by Jussieu and retained by Meisrier, is also separated as a distinct 
order by DeCatidolle, although, under the circumstances mentioned, it must be very nearly al- 
lied. The former, as already shown, is justly excluded from the family, and the latter differs in 
its leaves not having transparent dots, in having twisted aestivation, several styles and albumin*' 
ous seed : the first of these, absence of pellucid dots is ce^rtainly not a good distinction, since 
many species of genuine Myrtaceae want them, but the others are generally believed to supply 
valuable ordinal distinctions. 

The order is divided into 5 sections, three of which are found in India : namely, Lepfos* 
pertneac with a many-celled capsule and opposite or alternate leaves, which are usually dotted— 
Myrfeae having a berry, distinct slarnans, and opposite leaves which are usually, not always 
dotted ; and BiU rbfgtoneae separated if not as an order certainly as a good suborder by having a 
fleshy one-celled fruit , albuminous seed, monadelphous stamens, and alternate not dotted leaves. 

The order still requires investigation as it certainly includes some anomalous forms, which 
may perhaps find more suitable stations in other orders. 


Geooraphical Distribution. The geographical range of this order is very extended, but 
principally confined to the warmer latitudes. In India species extend from the most southern 
part of Ceylon northward to the Himalayas and from Malabar eastward through all the intermedi- 
ate countries to China. The genera best known in Coromandel, as being most generally met with 
are Suzyinom and Engenia, but besides these we have the Guava f PskllumJ generally culti- 
vated; the Myrtle ( MyrivsJ partly cultivated and partly a native of the higher hills ; the Hose 
EDDle fJambosa J usually cultivated but also a native, and in Malabar Sonnerafia. This last and 
gmne others which I have not yet seen on the liastern coast, lender it pr(d)able many more 
will be found when the western jungles have been better explored, lo the Fast ward, several 
other genera are found, among which may be mentioned Melalenca, Caryophyllus (the clove 
tree) Mlitris and a new genus Moaoxera, R. W. In new Holland they are numerous. 
In Africa a gor>d many are found especially in Madagascar and some even extend as far south as 
the Cape of Good Hope where three species are described. 1 ropicnl America may however be 
considered their prinoif>al station, as there, they are very numerous both as 
species : one only is found in Europe, the Myrfus conman?s^ or common VVtlc now to be met 
within almost every garden in Madras, a fact worthy of aM^ntion, as gomg 

arboreous plants of the south of Europe n.ay hecon.e aclunated ^ J* 

Clove aod Fimenta or Allspice trees, have also been introduced into the Courtallum gardens, 
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and Ceylon. Of the latter, or perhaps it is Eugenia acris, there is one tree in the Government 
gardens in Madras, but remains unproductive though apparently healthy. 

Properties and Uses. These are various. Most of the species abound in a fragrant 
xesinous oil as indicated by the pellucid dots of the leaves and other parts. The Cajaputi oil 
so highly esteemed on account of its medicinal properties is the produce of the Melaleuca 
leucadendrotif a plant of this order, a native of the Eastern islands but now common in India, 
and which, from its great beauty, would certainly become much more so if more easily propa- 
gated : its general aspect, when nut in flower, reminds one of a weeping willow. The Rose apple 
and tJambo Malac are admired not less on account of the beauty of the trees, than for their 
flne flowers and curiously fragrant fruit which I once heard a child very characteristically de- 
scribe as a fruit that “ tasted like the smell of roses.” I'he clove so w'ell known on account of 
its pungent aromatic properties is also a member of this order. In addition to their aromatic 
qualities astringency is also a prominent feature in their constitution and is strongly developed 
in the bark of the common navel tree Syzyglum Jambolanum as also in the fruit which have 
a sweetish astringent taste: this fruit, which is about the size of a cherry and of a deep purple 
colour, is during the season exposed for sale in the bazars in great quantities. I'he tree itself, 
which is common all over the country, attains a great size and yields a fine hard close grained 
timber : besides this many other trees of the order are very astringent and, according to Ainslie, 
the kino, met with in the Indian bazars, is the produce of Eucalyptus resinifera a New Holland 
plant. 

In its n*^itSnal properties the most remarkable plant of the order is the Pomegranate, a 
decoction of the bark of the root of which has been ascertained to be almost a specific in the 
cure of tape worm and is probably equally powerful in the removal of most other intestinal 
worms. I’he flowers and rind of the fruit are tonic and astringent and, as well as a decoction 
of the bark of the root, are prescribed in dysenteric complaints and other affections of the 
bowels, 'i’he medicinal properties of JMyrtneeae mey now be summed up in few words, aromatic 
and tonic combined with astringency fitting them, when different species are combined, for the 
alleviation of chronic bowel complaints and generally for the removal of diseases of delulity. 

As ornamental shrubs several species of Eugenia merit an equally prominent place in the 
garden with the common Myrtle and the timber of some of the larger trees is considered ex- 
cellent, on account of its hardness, combined with close grain and great durability. 

Remarks on Genera and Species. In an order so large and generally so natural, it is 
difiScult to find characters by which to define the limits of either genera or species, without 
having recourse to distinctive marks to which in most other orders only a secondary value would 
be attached, but which in this owing to their somewhat greater constancy admitting of their 
being so employed, become of considerable importance— though still insufficient to give good 
characters or form well deiind genera. 

Of the tribe Lep^permeae we have only one genus f Melaleuca ) belonging to it in this 

part of India and that not a native. It is at once distinguished by its pentadelphous stamens 

and very minute seed almost like powder. 

The tribe Myrieae^ the largest of the order, is that which principally prevails in India, and 
requires much consideration if not indeed a complete revision of its genera before they can be said 
to stand on a firm foundation. As they are now defined many of them are nearly useless, the 
differences existing more in words than in nature. I'his remark is confined to the species found 
in India, those from other quarters being nearly unknown to me except by verbal charac- 
ters. 'I'he genus Myrtus is said to have a many-seeded 2 or 3-celled berry, but no notice is 
taken of the ovary, a strange oversight, since there we generally find stable characters, not so 
in the mature fruit, which may be, and usually is, greatly changed in its progress towards matu- 
rity. I have examined the ovary of four reputed species. In Myrtus communis it is 3-celled 
with several ovules in each. In A/, tomentosa it is 3 celled, each imperfectly divided by a spuri- 
ous dissepiment, and containing very numerous superposed ovules attached to a central placenta. 
In A/, spectabilis (?) it is one celled with two parietal placentas, showing clearly, that it cannot 
well be retained in the genus of which M, communis is the type ; and from which I have ac- 
cordingly removed it : and lastly, A/, capensis (Harvey) which must also be excluded, its ovary 
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partaking more of the character of Memecybn than of Jlli/rtun. Turning next to Eusenia 
whichmits more ohviouscharacters, those namely taken from the calyx and flower, does not 
differ materially from Jihjrf.m hut is separated by its 2-celled ovary and very different seed. 
These, which in Mjpim, are compressed reniform enclosing a terete curved embryo in a hard 
bony testa, are, in hii^enm globose, with thick soft and fleshy cotyledons ; forming an excellent 
distinction between these often, otherwise, closely allied genera. 

When we next proceed to compare Eugenia with its offsets, Jambom and Suzugium, per- 
mfinent disfinctions nre not so easily found. All three have a 2‘celltid ovarium with numerous 
ovules, all have a more or less succulent fruit, all have fleshy seed. The distinctions, therefore, 
attempted to he established rest on Janihom having a turbinate somewhat elongated calyx tube, 
a gruinous edible fruit and alobed seed, in place of a globose calyx tube iind ronfeiTuminate 
seed. The first of these can scarcely be admitted if W allich’s E, forynom and E, bifaria are 
to be considered genuine species, sines both have the turbinate calyx and general habit of Jam^ 
bom and, in my opinion, are both more justly referable to that genus, as it now stands, than to 
EugeTita. 1 he character taken from the cotyledons being lobed or conferruniinate, does not 
appear a more satisfactory one and must, as in the instance just quoted, be received with cau- 
tion, as both seem to have conferruniinate cotyledons though* that, is not mentioned in the des- 
cription. Syzyghim is said to be distinguished from both, by the petals cohering, forming a 
calyptra or lid and falling off either in that state or immediately after expansion, thus making the 
essential character of the genus rest on its having caducous petals ; the seed being the same a.s in 
Jambom. This seems to me at best a very artificial character and, if not taken along with habit, 
is altogether nullified by several species in my collection, which have the habit of the most per- 
fect forms of the genus, but want the deciduous petals. I'o establish generic characters on 
such distinctions, which are barely sufficient to supply very secondary sub-divisions, is altogether 
to banish from natural history the axiom that—the genus gives the character not the character 
the genus* 

When we extend our comparison a step further and compare the distinctions taken from the 
calyx tube in these two genera Sy::yg!nm and Jambom, we find them equally at fault. Syzygium 
is said to have the calyx tube obovate, while in Jambom it is turbinate and attenuated at the 
base. In S. Zeylay\ictm and S'. WlghtiammYlKW. it is described as elongated and 

clavate, while in both, the inflorescence is racemose, the flowers springing from the naked 
branches, as in Jaynbosa malaccensis and some others, in place of forming umbelliforin cymes, the 
usual form in the genus, thus corresponding in habit as well as siructure with Janibosn, b’or 
those reasons I cannot consent to separate Syzyg'nnn and Jambosa. Eugeuia it seems to me 
must equally be united, if we would form a natural association. 

Let us next consider CaryophyUus, the oldest genus of the group. It is characterized by 
having a cylindrical calyx tube ami 41obe(l border, the petals cohering into a lid, as in Syzygimrt, 
and the stamens free, forming 4 tufts with a slight almost inconspicuous interval between ; the 
inflorescence is corymbose. Here again we have the identical structure mentioned as belonging 
to S. Zeylanicum and >S. Wightianum, with the exception of the 4*lobed limb of the calyx and 4 
tufts of stamens, the fruit and seed are much the same in all — but surely the limb of the calyx be- 
ing a little more or less divided can never be received as a generic character being, in truth, only 
fit to be employed as a specific one. For these reasons I propose to reunite these four genera 
Eugenia, Caryophyllus, Jambom and Syzygium into one, and use those characters which have 
hitherto been employed as generic ones, for its subdivision into sections, it being quite impos- 
sible they can ever furnish good generic ones ; genera which are made to depend on such char- 
acters as a greater or less development of any single organ, such as in the elongated calyx of C'rt- 
ryophyllm hndioi Jambosa, in contradistinction to the short one of Syzygium, or on the more or 
less deciduous petals of species, cannot be natural. Neither can we get good artificial genera, by 
the combination of these characters, unless we are prepared to multiply them beyond mea'-ure. 
In that case it might be easy enough to construct generic characters— for one genus might have 
a short calyx tube and petals that expand before falling— another might have an elongated tube 
and similar petals— a third might have a long tube with deciduous caly pirated petals— a fourth 
a short one, and so on and if rigidly adhered to, might facilitate the determination of spe- 
cies, but while the ovary, ovules, and fruit are nearly the same in all, the general habit the 
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same and the properties, only varyini? in degree, also the same, no one surely will deny that 
such genera are uuworMiy of science and altogether misplaced in any system professing to as* 
pire to the character of natural. 

It is surely time we were bidding adieu to such puerilities and studying, not how far we 
can split and multiply genera l)y restricting our characters within the narrowest limits, but 
how we may so construct them as to include every species that naturally belong to them, and 
to exclude all that do not, a point of perfection which, I fear, we shall not soon attain, so long as 
we use the varying shapes and sizes and duration of deciduous parts ns generic characters and 
talk of natural systems, but deny that either natural orders or natural genera come from the 
hand of nature. 

Influenced by these considerations, I reject all characters taken from the mere external form 
of the calyx, whether nearly truncated or lobed, long or short, also whether the petals are so ca- 
ducous that they fall before expansion or fairly expand and prove as persistent as petals usually 
are in tropical climates, that is, have a duration of from 12 to 24 hours. Such characters applied 
to the distinction of genera, it appears to me, are well fitted to establish the truth of the axiom 
that nature does not create genera, but at the same time indicates much want of phib)sophy in 
our manner of interrogating nature and enquiring for natural genera, since such distinctions can 
only produce the most artificial combinations of species. 

But discarding them, and looking only to structure, not to size or relative permanency of 
deciduous parts, we can approach more nearly to the construction of natural genera. 1'he genus 
Mf/rtm migh' hen be confined to such species as have quinary fl >wers,a .‘i-celled ovary, baccate 
fruit, and s ^efal bony seed enclosing a somewhat cylindrical etnbryo. Mjfrcia to those having 
quinary flowers, a 2-celled ovary, seed with a smooth not bony testa, and foliaceous corrugated 
cotyletlons. Jonslnia to those having quaternary flt)wers, a 2 -celled ovary, numerous seeded 
fruit, like Pstdiurn or and foliaceous cotyledons. 

Thus defined, these appear to be all good genera, but, not having materials to compare, I 
can offer no decisive opinion on that point, though think it very desirable to ascertain whether a 
genuine Myrtm ever has a quaternary flower and 2 celled ovary, or a Myrcia a quinary flower 
and 3«celled ovary, for I think not : or would it not he better to class the species of these genera 
according to characters taken altogether from the flower and ovary, even should they occasion- 
ally be found somewhat arbitrary, because, as now defined by DeCandolle, it is impossible to 
distinguish a Myrtm from a Myrcia without ripe seed, which, for practical purposes, is nearly 
useless, we so seldom find fruit in that state in herbaria. 

I'he genera CaryophifUaH, Eugenia, JamOosa, Sf/zj/rrium^fLml, I believe, Acmena D.C. all 
associate in having a 2-oeiled ovary (ever 3 ?} with numerous ovules attached to the inner angles of 
the cells, subdrupacious fruit, with few, generally one or two, globose fleshy seed, variously di- 
vided. By suhdrupacious, I here mean a fruit consisting of an exterior pulpy or fleshy portion, 
fiarcocarp, enclosing the seed, in this case not hard and bony, as in true drupes, but fleshy and 
easily sectile. The testa of the seed is besides so very thin, that unless looked for, it may be 
overlooked. The coiyledons or body of the seed is quite peculiar, altogether mi generis. In 
all, the radicle is small and inconspicuous with comparatively large seed lobes, these lobes being 
sometimes conferruminate, that is adhering by their margins so as to appear one only, at others, 
divided into two or three or a dozen lobes Imt all united in the minute central radicle. 

I'he insufficiency of lobed or conferruininate seed to form a generic character is proved by 
the fact of both forms being found on the same plant. In these structural peculiarities, which 
pervade the whole tribe of Eugeniae we have, it appears to me, conclusive evidence that nature 
does create gpueraand that this group, which presents nearly every variation of vegetable form 
and inflorescence, being yet pervaded, through its whole extent, by a uniform structure in the 
organs most essential to the preservation of the species, shows that it is truly one of nature’s own 
genera and, as such, ought on no account to be broken down and frittered away by the intro- 
duction of frivolous distinctions without practical value or facility of application when employed 
in practice, since in their nature they are fluctuating and unstable. 

The oldest name of the group of genera, which I propose uniting into one, is Caryophyllus, 
and under that name the whole phalanx should be r/iiiged, with the essential character — flowers 
quaternary, ovary 2-celled, with numerous ovules attached to a central placenta, seed thick and 
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fleshy, variously lo^d, sometimes conferruminate, the radicle usually minute and concealed be- 
tween the lobes. But, as nearly all of them have at different times been referred to Eugenia, 
even CaryQphyllvs \{^e\^, I, to prevent further confusion, retain that name for the restored fsfen us. 
Adopting these characters for the genus I find that our Eugenia acris W. & A. and B, Plmrufa, 
D.C. do not belong to it, neither are they referable to Myrcia, but assuredly associate much 
better with the latter than the former genus. 

To sorne it may appear, that this is too sweeping a reform and that these extensive reduc- 
tions are neither required nor justified in the case to which they are applied. Should such an oh- 

i ection be urged, I have only to reply that, the most sedulous examination has not shown me 
mw otherwise the difficulties I have indicated can he obviated, unless by the formation of addi- 
tional genera each as artificial as those I propose to reduce. 

My first thought was to form new genera and I had actually prepared definitions for two, 
amply distinguished so far as paper distinctions were concerned, hut which, when compared, 
not with written characters hut with their congeners, by laying the specimens side by side and 
minutely comparing the whole in every part, marking tlie gradual transitions of external forms, 
the uniformity of internal structure, in the organs of fructification, and finally the general uni- 
formity of habit, I saw no alternative hut to proceed as I have done and at once reunite the 
species, now distributed under Eugenia, Caryophyllus, Jarnhnsn, Syzt/ghm and .^cmeua into 
one vast genus. 'I'he correctness of this view I shall endeavour to establish by, in the first in- 
stance, presenting here a synoptical arrangement of nearly all the Indian species of the tribe 
Myrteae with which I am acquainted, and afterwards largely illustrating the genus Eugenia by 
devoting many plates to its elucidation in my leones. 

The characters I have assigned to the genera are brief but comprehensive, being anxious 
to avoid the introduction of any terms not absolutely required or in any way tending to 
exclude by unnecessary refinement, any species that really belong to them. 

Of the following genera Eugenia is by far the largest, exceeding in the numl)er of its species 
all the others put together, and as its species present among themselves a considerable variety 
of form, it became absolutely necessary to distribute them into sections or sub-genera to facili- 
tate the determination of the species. The plan I have adopted for this purpose aims at keeping 
together, as much as possible, the species referred by DeCandolle and others to the several 
genera I have reduced. By this means comparatively little inconvenience will be caused as each 
sub-genus retains the name it bore as a genus. The characters of these sub genera are neces- 
sarily somewhat arbitrary and, on a few occasions, scarcely applicable fo some of the species 
referred to them. This however is unavoidable in a genus so natural, and it is hoped, will not 
be objected to as figures of all .such will be given in the leones. The characters of the sub- 
genera are almost entirely taken from variations of the calyx, which are always obvious, 
aided by the inflorescence which is equally prominent. Two of these sub-genera are 
again divided into sections by the inflorescence being terminal or lateral. This last 
character, though in common use, 1 have found of difficult application in practice and 
very liable to mislead unless restricted l)y definite rules. 'I’hese I have endeavoured to supply 
by considering all those lateral which spring from old wood, such for example, as from the ramuli 
of previous years or naked branches from the scar.s of fallen leaves : while those arising from 
young leafy shoots of the same season and forming a terminal corymbus, though all axillary £ 
have considered terminal. By adhering to this rule I have in one or two instances referred spe- 
cimens with terminal cymes to lateral sections, because the peduncles really rose from old wood 
and were only accidentally terminal, through the abortion of the shoot of the current season, which 
was proved by other instances where it was produced. Thus limited I have found this a good 

character as indicating a marked peculiarity of habit. r i j* * 

I'he great number of species referable to the sub-genus Syzygium rendering a further divi- 
sion necessary, I then had recourse to the petals, grouping those with cohering petals in one 
sactioii and those with free expanding ones m another. This I at first expected to find a char- 
acter of easy application, hut in practice was disappointed, as both, not very rarely, occur in the 
same plant. All but one of those referred to the latter section have most unequivocally the habit 
of Syzygium but with the free expanding petals of Jambosa and easily form the transition to that 
genus. 
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SYNOPTICAL ARRANGEMENT OF INDIAN MYRTACKaS OF THE TRIBE MYRmffi GENERA. 


Gsnsra* 

Sotmeratioj (Lin. fil.) Psidium (Lin.) On these «• 
nera I have no remarks to o^r. The^ are jprincip^lj 
remarkable, in the tribe, for the numeroui eeUs of their 
owj. 

NaLirniB. Flowers quaternary or quiBsay : ovaiy 4 (f) 
to lO'celM, with fleshy partitionB Mtweeii the cells : 
^viiles solitary in each cell, ascending, reniflwm. 

2. Myktus. Flowers quinary . ovary S-celled, with 
l^nmerous superposed ovules in each : seeds several, 
ii, breniform curved, testa hard, embryo cylindrical, curved. 

JossiNiA. Flowers quaternary : ovary 2-c6lled, 
j 'litas central, covered with numerous ovules : fruit 
-celled, by abortion, seed several, testa soft, coty- 
li foliaceous (within a sparing albumen?) 

^ >NoxokA. Flowers quaternary: ovary 1-celled, 
V ) parietal plar.entas : ovules numerous : fruit 

<li us containing several nuts (1 in two that I exa- 

mi. nuts ;i, or, by abortion, l-celled, with a cyliu- 
liricui curved t.mhrvo in each cell. 

5. Pjaiinta. FJuwers quaternary or quinary : ovary 
2-cell(‘d ; ovules 1 or several in eacli cell, pendulous from 
a proj(‘('ting placenta : seed 1 or several in each cell, 
siibi “inform, testa thin, soil : embryo cylindrical, spiral- 
ly involute, cotyledons coiiferruiniiiato enclosed in a 
soft gelatinous albunieii. 

[I'liis genus includes Enp^anea pimenta a and ^ D.C. 
the latter Myrcia flcm, and perhaps M, jnmentoides of 
the same author. The very unusual position of the 
ovuleLS added to the peculiar seed, curved cylindrical 
embryo and gelatinous albumen — like some of the con- 
volvuli — leave no doubt as to this genus being equally 
di.stinct from Myrtna^ Myrcia and Eugenia, with all of 
which its species have been confounded.] 

6. Ki OKMA. Flowers quaternary rarely quinary or 
with numerous petals : ovary 2-celled, placentas axil- 
lary ; ovules nuirierous : fruit subdrupacious 2 or 1 -cell- 
ed, by abortion, with one or two seed : seed usually glo- 
bose ; cotyledons thick and fleshy, variously lobed or 
conlerruminate, radicle small between the cotyledons. 

.Scu-lJliNEEA OF EuuENIA. 

1. EtJEUGEWiA. Limb of the calyx, -l-parted down to 
tlm ovary. Pedicels axilirry one-fiowered. 

2, Jamuosa. Calyx tube turbinate, rarely cylindrical : 
limb produced considerably beyond the ovary, cup-shapcd, 
inargiii d-cb ft. Cymes lateral or terminal ; flowers usu- 
ally large ; fruit oflen edible. 

tl. Carvopiivlus. Calyx tube cylindrical, limb deeply 
4-clet\. Cymes terminal somewhat corymbose ; flowers 
highly aromatic ; limit subdrupacious, succulent one or 
two seeded. 

4. Acme7?a. Cbilyx tube long clavate ; limb much 
produced beyond the ovary ; margin truncated, entire, or 
repandly 4 or 5-lobed. Flowers numerous, inflorescence 
^ arious, racemose or corymbosely panicled ; petals 4-5, 
or numerous (10-12) either free or cohering, calyptri- 
fonn ; fruit small, subdrupacious. 

5. Syzygium. Calyx tube short, contracted, pedicel- 
like ; limb dilated, cup-shapcd, much produced beyond 


the ovary, margin truncated, entire or repandly lobed. 
Cymes corymbose ; flowers small, petals cohering or free | 
ft^it aubdrupadous usually one-seeded, sometimes edible. 

Nxfiimis. DC. 

Of this ffeaus 1 have only wtea one species iY. panieth 
hiaf Lina, in which 1 the ovary 8-oelled with a 
single ascending renifbnn ovule in each. Lindley 
cribet the ovary of his N. paniculata as 4-ceUed, hence 
the doubt expressed as to my plant being the same, 
though from the same country, Malacca, and its geuerd 
agreement with his specific character. My plant has a 
4 -lobed calyx and 4 petaled corolla, both copiously fur- 
nished with pellucid dots. So far as 1 can judge i^m 
the ovary only, for the fruit on my specimens are fkr too 
young to enable me to form any opinion either of its 
structure or that of the seed, there seems so much affini- 
ty between this genus and Pomacea as almost to render 
it doubtful whether it belongs to Myrtacecs. 

Myetus. Ztn . — Oart 

M* communis a cultivated plant, and tomentosua are 
the only true species of this genus 1 have seen and they 
diflPtr so widely in some points, from each other, that 
they seem scarcely referable to the same genus. 

JossiNiA. Comm. DC, 

Of this genus I have one species, found on the Sheva- 
gherry hills near Courtallum. It has so much the habit 
of a Eugenia that I at first rauked it with that genus ; 
a more careful examination of the seed, even tiiough 
still inirnaturc, has shown that it must be excluded. 

J, indica leaves short pctiolcd, obovate spathulate, 
glabrous on both sides, peduncles axillary, solitary, or 
congested, sometimes, from abortion of leaves, corymbose 
on the ends of the branches, one flowered: tube of the 
calyx globose, clothed with short whitish tomentum, limb 
4 -lobed, lobes persistent: ovary and fruit 2-ceJled, seed 
several in each, testa polished soft ; cotyledons foliacious. 

None of the iVuit 1 examined were mature but several 
were sufficiently advanced to admit of the above j)oint8 
being readily made out, showing clearly that it is neither 
referable to Myrtm nor Eugenia, the only genera in this 
country with which I can compare ft. 

Monoxora. R . W . 

The type of this genus is Blume'a Myrtus apcctaUlia 
the one-celled ovary (whence the name) with 2 parietal 
placentas and several celled nuts, clearly distinguish it 
from that and all other genera of the order, I accord- 
ingly separate it as a distinct genus. 

PiMiNTA. Lind,^ 

This genus is founded on Myrtua pmenia Lin. Eu» 
genia PimerUa D.C. and Eugenia acrit W. and A. Prod, 
the E, Pimenta var omlifolia D.C. and Myrcia aerie 
and Pimentoidee D.C. 


* This genus was first established by Lindley in Loudon's Encydopaedin of Plants with the following charao- 
tcr, Cal. 5. fid. Petals 5, Ovary 2-celIed. Ovvucs solitary appease. Style straight. Stigma somewhat capitate. 
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It seemi curioufl that plants so long known and ex- 
tensively cultivated as these, and which have been so 
often described and B^red, should have been at the 
present time, removed ftom Myritm to be associated 
with JSvffsnia* 

DeCandbfte who was the first to iwfer these species 
to the goiiiis seems either to have been mialed 

^ VSIXM ^jmens or had not examined those he had 
^Wb^Somt care, as he describes the fruit “ Bacca 
1 fperma. Embryo subrotundus^ cotyledouibus 
eOhftnmimoAtis non distinctis toto ccelo ab Imm Qartnttr 
The concluding words of this description 
srhicb I have printed in Italics are so much ut variance 
with what I have observed, that I can scarcely avoid sus* 

^ o the seed he examined must have been that of 

acme other tree, given by mistake, for in truth 1 find 
Gsertner’s figure a most accurate representation, as a 
comparison with the accompanying figure of mine will 
•bow. If therefore D.C. had a genuine specimen, I can 
only account for tlie error he has tallen into, i>y suppos- 
ing he simply cut the seed across without removing the 
testa as Gtertner and I have done. 

Dr. Hooker published a figure of My^ciaacria in the 
Botanical Magazine, tab 3 153, but curionsly enough seems 
to have taken the drawing from one species and the 
description from Hnothcr,as he says the calyx is I-lobcd, 
but with 5 petals ! The ovary is described as being “2- 
celled with one broad ovule pendent from the top of 
each cell’* but is represented with two ovules, Eugenia 
Pimenta has quaternary (lowers and a solitary ovule in 
each cell, E ocm has quinary fioworsand several ovules 
in each cell. I'here is tnother circnmstanco connected 
with that figure and df'seriptiun which may he alluded 
to. I'hc seeds of JC. pmonitn and M. it is said, 

are very diflerent “ if Dv C'aniloile he correct,” bnt yet, 
though the IHmouta or .lainaira p*‘pper is to he had in 
every grocer’s shop, it does not appear that any attempt 
was made to ascertain the correctness or t)tliorw.se of 
D.C.’s statement, or determine whether they were so dif- 
ferent as he asserts 

Dr. Arnott examined both the ovary and young fruit 
of P. acris and most strangely mistook the true struc 
ture of both. 1'he latter was nor so much to bo won- 
dered Ht, as his spociiM.'os wore immature, so are those 
now before im?, l)ut still they ar* suiHcieutly advanced 
to show that thia is not urjpci iesof Eugenia^ but is a true 
congener of finimf/i. 

1 reicr two species t" this germs, viz. 

1. * P. cr/ /.V ( I in 1.) (lowers quaternary ovary 2-celI- 
ed with a single ovidc in each cell. 

2. * P.acris (li. VV. Kugenia acris W, and A.) Flowers 
quinary, ovary 2-celled, with several ovules in each cell, 
Attached round the edge of a broad free placenta. 


Euqknix. 

]. SoBGENUS Eukugknia. Colyx tubeshorif alightly 
contracted at the throat / limh 4^paried down to the ovary. 
Peduncles axillary ^ one jlowercdf oibraciiaiate ai the apex, 

1. E. {Euengenia) WHUmaii (Ti.C.) 

2. * E. (£) bnicienta (Roxb.) Sea Coast, freqneat 
both on the continent and in Ceylon. 

These two are very nearly allied apeciea, but I think 
quite distinct, though it is diflSeult to define them so at 
to keep them separate. 

3. E. (E) Roitlrriana (W. and A.) Courtallum and 
subalpine jungles in the southern provinces. This 
species varies considerably in the size of its leaves but 
the general form is pretty uniform. 

4. E. (E) suheordatn (W. and A.) This I find is a 
mere variety of Eugenia Mkheliu 

5. E {E) Mooniana^Kyi ,) Shrubby, glabrous, leaves 
pellucid dotted, sliort petioled, ovate, tapering at the 
base, acuminated; acumen cither short and blunt or pro- 
longed and tapering to a fine point: peduncles axillary, 
solitary or sometimes paired, one flowered : (lowers 
small, calyx tube ventricose, oblong, limb 4 -cleft, seg- 
ments reflexed pointed : fruit globose about the size of a 
cherry, seed conterrnminate. 

Ceylon — Moon— near Courtallum, R. W. 

^ 'I'his species approaches E. Mic/ielii but is at once dis- 
tinguished by its globo.se not furrowed fruit. Mr. Moon 
long ago found it in flower in Ceylon but did not name 
it, more recently I found it in fruit on the bhevagherry 
hills near (’ourtHllum, 

(). E. {E) Mfi/nr.oidcs (R.W.) Shrubby, very romoui 
lpvc.s short petioled obovatc -spiithulutc, glabrous 
rigid, Khining above, pellucid doited, pedicels very short) 
fascicled on short KuhuKilliry tubercles : calyx tube 
ventricose, limb 4 -parted *. ovary 2-eciled with numerous 
ovules uttuclied to the C(‘ntr:il placenta } fruit ? 

— Moon and Watson. I’his can scarcely be 
mistaken for any other Indian species 1 have seen 
its rigid Imhit, small hard shining spathulalo leaves and 
fascicled flowers, give it a good deal the uppearunce of 
Ma/m bnrif.dia whence the specifle iimno, 

7. E. {E) C.'o(Jyr/i,stN (Munr(» MSS ) shrubby, gla- 
brous, leaves short petioled, from ovale ohloiiglo ohovute, 
with a short blunt ncunicn, tapering towards the base, 
pellucid doited : flowers subscHsile aggregated, forming 
terminal caj)ituli on the points of short abortive 
brandies, or they arc axillary, solitary, or a few together; 
calyx rube small, clothed with silky tomeutum, aornc- 
what globose ; limb persistent, lobes ciliute ; pe- 
tals twice tlie length oftluj calyx lobes, ciliate: style and 
stigma simple : ovary 2-ccllcd ; ovules numerous ; fruit 
1-2 seeded, globose. 


Afterwards he appears either to have forgot or become dissatisfied with it, as T do not find the name, even as a sy- 
nonym, in the list of genera in his Natural System of Botany. Owing to this oversight on his part, 1 had nearly 
overlooked it, As it was not until my manuscritit was ready for the press that 1 accidently discovered I was not the 
first to propose this genus, 1 publish unaltered my account of it, merely adopting Lindley’s name, that which 1 pro- 
posed being somewhat different. Ilia only species was the Mvrtus pimenta Lin. but as the generic character 
embraces both my species, 1 suspect he must either have bad them both before him or have taken bis character 
partly from examination and partly from description. 


• I am Indebted to Dr. Wallich for authentic apecimenf of all those species marked with a star* in ftonti in thr 
Mowing Jilt. 
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Coorg near Mercara— rare ; Munro— Fowers aweet 
scented. 'I'hia species very much resembles i*)E, ftiun- 
folia Lam. in the foliage, but appears distinct. DcCan- 
"dolle refers Lamarck's plant to liis genus JnsHtma and if 
correctl>, which ray specimens do not enable me to deter- 
mine, this species certainly forms the transition from 
the one to the other. 

My specimens and a detailed description, from which 
the above character is abridged, were communicated by 
Lieutenant Munro. 

2 Sim-GENUs Jambosa, D.C. Calyx turbinate aitennat* 
ed, raj'ely cf/iindrical or sub globose towards the base ; 
throat dilute: produced beyond the ovary A -clefts lobes 
usually persistent : petals free^ expanding before futtiug. 
Cymes lateral or tmainaf flowers usmilhf rather large 
and conspicuous^ sometimes nearly sessile ojtener lougish 
pedicelled^ fruit often edible, 

§. 1. Cymes terminal. 

8. ^ E- (Jomhosa) Jumbos (Lin. Jamboa vulgaris, 
D.C.-W. ami A.) 

9. E. (d) afjuca (Boxb. J. aqnea, D.C, — W. and A.) 

This setMus to be a widely distributed, and, as regards 

the form of the fdiage, a variable H])ccics. In nmic 
they are iie:j iy owrI, in others obh'ng, and in others 
ncarlv lance into, they all however agree in lieing short 
petioied and, with one exception, in having sliort pedun- 
cles congregated near the summit of branches. 

10. E. (J) ^funro^lu (R. W.— J.a(pieu, Munro's MSS.) 
racemes cytnoso terminal, tube of the calyx much Htt<‘U- 
imtcd at the base, lobes ol the limb somewhat membranous 
obtuse ; leaves subsessile, slightly cordate at the base, 
lanceolate upwards, ending in a short blunt acumen, 
penninervfd ,• veins meeting and forming a tbl k course 
nerve within the margin : pellucid doited. — A slender 
tree from 12 to 20 feet high, tlowcrs largo and conspi- 
cuous, apparently from ihe dried specimen, redish. Fruit 
edible. 

Ceo?' 4 r.— Lieutenant Munro. This seems a very hand- 
some species. 

§. 2. Cymes lateral, 

a. Short or subsessile calyx turbinate. 

11. * E, (J) Malaccensis (Em. Jambosa malacccnsis 
D.C.-W. and A.) 

12. * E. (J) purpurea (Roxb.) apparently only a va- 
riety of tile I'oimcr. 

111.* E. (J) ternifoUa (Roxb.) A noble species but 
only dift’ering from the two preceding ones in having 
the leav es in verticcls of three together, in place of simply 
opposite. 

14. E. (J) formnsa (Wall. PI. As. Rar. 2 tab. 108.) 

b. Cymes lateral, longisb pedunclcd, tube of the 
calyx short, hemis})berical. 

15. E. (.7) hemispherica (B. W.) leaves petioled, lan- 
ceolate, acuminated at both ends, cymes axillary solitary 
or paired, shorier tlmn the leaves : calyx tube short, semi- 
globose, petals orbicular, leflcxed: fruit — Ceylon, 

A very distinct species, easily known by the unusual 
form of the tube of the calyx which, in place of being 
conical like all the others, is dilated and globular. The 


leaves are about 4 inches long and about I broad at the 
broadest point, whence they gradually taper to both ends, 
imperceptibly terminating in the petiol below and a fine 
point above, sometimes subalternate, i he peduncles 
are slender, either solitary and then accompanied hy a 
branch, or paired, bearing from 6 to 9 largish white 
flowers. The fruit I have not seen. 'I'his species forms 
the transition to Syzygeoe in like manner as J£ , pauclfiora 
and cylindrka does to Caryophyllee, 

c. Cymes longish pcduncled, calyx conical, Rometimes 
cylindrical, long and slender. 

17* E* (J arnplexicaulis 

18. * K. (.7) uUni (Hoxb.) 

19. E. (,/) hifaria (Wall. PI. As Rar. 2. tab. IGl.) The 
specimens communicated by Dr. Wallich under this 
n.iiiic appear to me to belong to a totally different plant. 
'J'lic figure represents a plant so very nearly allied to 
M. alba Roxb. that it .seems rather a variety of that than 
a distinct species, see below E. (S) It ulUchti. 

20. Fi. (.7) po/ypetala (Wall. List No. 3010) E. 
arigust/fdio R. not Lamarck. 

The numeious petals of this species— 12 to IG — seem 
to render it doubtful whether this should be retained 
in the genus. Jt is readily distinguished by that char- 
acter and the verticiiled termite, not opposite, linear 
lanceolate leaves. 

21. * E. (J) laurifoUa. (Roxb.) The long slender 
pt^dicels of this plant combined with its even, not 
nerved, delicate foliage, render it a very distinct and 
beautiful species. 

22. E. (J) pauciflora (B. W.) leaves short petioled, 
lanceolate, attenuated towards the base, ending in a 
long slender acumen : pedicels solitary from the extreme 
axils, onc-Howered : calyx tube cylindrical long and slen- 
der, limb 4-cleft, fruit oval. 

Ceylon— Courtallum, "J'bis species seems very nearly 
allied to the following, but the solitary one-flowored pe- 
dicels common to the plant both as found in Ucylon 
and on the continent at once distinguish it. 

23. E. (J) cylindrica (R. W.) leaves short petioled, 

ovate, acuminated at both ends : cymes terminal or from 
the axils of tlie last two or three pairs of leaves ; calyx 
tube cylindrical long and slender, fruit ? 

Ceylon. 'I'be tube of the calyx in both these species 
is nearly an inch long, slightly ventricose near the mid- 
dle, where the ovary is situated, and thcuce tapering 
downwards to a point. 

These thiee species form the transition to caryophyl- 
lus and, had the calycinc arrangement here followed, 
been rigidly adhered to, the cylindrical elongation of the 
calyx would have placed the two last in that sub-genus : 
but their affinities being truly with Jambosa 1 prefer 
bringing them in here. 

3. SuB-GENiTs Cartophvlltts (Lin). Calyx tube elon^ 
gatedy sub’Cylindrical^ limb deeply A* cleft ^ lobes persistent : 
petals cohering^ calyptriform^ cymes terminal or at least 
cofjincd to the axils near the summits of the branches, 

IG, Caryophyllus aromatievs (Linn.) Some, at least, 
of the other species referred to this genus by DoCandolle, 
seem scarcely to belong to it but are allied to my E, 
cylindrica or referable to the following sub-genus. 

4. SuBQEKus Acmeba D.C. Calyx tube elongated^ 
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€Onic€d^ produMd beyond the ovary ^ trmcated or re^ 
p^ndly 4-5 Med: petah 4 - 5 , eometimeit vfdf/ptruled^ somr- 
Hmee free und txpundiny; {evni in the mme specm)^ fruit 
gubdrupaeinus, — Flowers numermiH svhsessii' latnaty 
times fonnini^ lateral spicate racemte^ sometimes terminal 
racemoee panicles* 

The flowers of this snbtrcnus huinp frequently quinary 
—having a 5-lobe(l calyx and v»-pvtalcd cornllo- indicate 
it as the transition towariU Myrhts^ Myn iu and Pimenta^ 
in which both quinary and quaternary flowers occur tnul 
one species has numerous jx. tals liki' 1C. (J.) palypetala : 
the seed however mark it as a true Eugenia, 

24. K, (.4) clovijlora (lloxh. FI. Ind. 2— p. 4fiS.) 

25. E. (yl) hptoiithu {\{. \\\) Leaves oval, acute or 
ftcunnnatcd at both ends, hncly parellely veined ; raeo- 
mes spieate, lateral, from naked branches ; calyx tube 
long, cluvate, fimdy utlLMinated towards tlieba.se; limb 
dilated and mucli produced beyond the ov »ry, margin 
slightly reparid ; petals usually 5, caducous, eulyptrirorm ‘r* 
Fruit ? Mer^vi, — (irillitli. 

So fur as 1 can make out from Roxburgh's impcrrect 
character, this seems very nearly allied to his E.clurF 
flora. 

26. E. (d) Wlghtimin (H. W.— Syz. Wightianum 
Wall, — W. and A.) calyx rcpandly -Mohod, pciaU 12 or 
fewer by abortion ; the outer ones occasionally expand- 
iug. 

This apccios owing to its numerous petals seems to hold 
the same rank in this subgeiiua that jt’. {J) polypetala 
does in Jamhof^u. 


both on orcoiwt of the olovgniion of the tiiho of the 
c 7 i/r,v and the quinary tendency which its flowers exhihit^ 

the glotjuse fruit aSbrds another mark ot relatimiship 

with the prccctVmg. 

60.* K. {A) ohiafa (\\o\h. Syzfighm oblatum Wail.) 
This ftpccies is nearly allied to tlic last, so much so in- 
deed, that I doubt whether they can he kept separate. 

61 K. {A) hrovtiolata {){. W.) raimdl 4-bi(h(i, angles 
fiuliacule : leave.s .short petiolcd, elleptieo-lam colatc, 
acute or slightly tiemuinated at both ends, pt llucid dot- 
ted : cymes terminal and tVoin the upper the ( .v 

trenic divisions terininatiijg in a eliiMtrr of from 6 tot) 
.sessile Howers ; each division and cae.U tlowor turmshed 
with two minute, ^lersistciu, acute bvactculs : calj x lube 
conical 4 sided ; limb repandly 4 lulled. 

I am unem’luin whence I received luy specimen but I 
tbink iioin Mergni. 

'This 'Species evidently forun the transition from /Jrme- 
nn to Sfizjiudinn., the glomerate H 'Wer.'. and I'lm’u al ealy?c 
tuhe marking its relationship with F>, (1) Zc yielded 
while its diminutive length ami 4 not 0 toothed mar- 
gin show iU athnuy with Sijzi/ginitt. 

0 . SnuonNtts SY7.vr.niM ((Imrt.) Calyx tube slutrf that 
part enclosing the ovary rontrorfed ( pediceldihc) innm- 
spicaousy linth {beyond (hr ovary) dilated, cnp~shupe<ty per- 
.•iistenty irunented, entire, or ?'rpu tally 4‘taolhed. petals either 
free and expanding or eohering calypfri/onn. I'rers 
often of great size i fl( avers mtmeronsy small y whitcy limb 
of the calyx usually ’ deeiduouSy cymes corymbose lateral 
or terminal. 


27- E. (/I) (ham.) ^ 

Those two arc apparently netirly the sarno, Lamarck 8 
deseription of the howins ('fhisii'. lanreofntn (Idles sont 
glabres, turbinccs on cm ina.ssiic et ont le calicc a quatre 
lobes: leur stylo cst simple;) is so far as it goes quite 
applicable to ihoso of Wallieh’s S.^ Wightiammy and the 
foliage, making allowance for occasional variation, i.s also 
BufficieiUlv in accordance. Rut I luivc another species 
from Ceylon which is so like that I for a long Rnic 
thought It the same, hut which, ou closer examination I 
find diflei s both in the venation of the leaves, and in the 
flowers. The flowers accurately correspond with La- 
marck's description ; the stamcn i, as in his specimen, 
have all separated leaving the simple style. ^ 

28. K, (A) Zeylanica (R. W.) Myrtus Zeylanica 
jjun, — Syzygium Zcylanicum elspicatem (R-L.) Acinena 

parviflora ? (Tl.C.) ^ i • a 

This in foliage is a variable species hut the intlores- 

cenco 18 sufficiently uniform to mark it 
nation. 1 have now specimens from Malabury ( eylon 
and Merguiy which sufficiently agree in that particular, 
though the foliage is somewhat different. Ihis jdant 
agrees so well with the cliaractcr of Aemvna parvflora 
(D.C.) that 1 have no hesitation in <iuoting that as a .sy- 
nonym, a view in which T am further conhrmed by the 
character of the fruit of A. florihnndny p, elhfdica-viy.. 
“ bacca globosa alba” vvbich accurately describes that ol 

"E. (A) Zeylanica. . , i 

29. * E.' (A) grata (>\ all.) calyx conical, hmb repantl- 
ly 5-toothed : pclals S-coryinhs; tcvniiiml ui)d from the 
upper axils ; leaves ovate Isnccolato, endiiii; tn a loii^isti 

blunt acumen: fruit globose 1 -'i-sceded, crowned with the 

projecting throat of the calyx-A/sr^ut. Orithth- 

A»»am. Jenkins and Oriffity „,Wo 

This species seems very distinct from all the others 
of tbU sub*genu8, but ecems certainly reterable o 


§. 1. Petals cohering and separating in that .state. 

a. Cymes terminal, that is, from the upper axils of 
the young shoots of the same season. 

62. K. (-S) ruhicundu (R. W.— S. rubienndum W. and 

^ 66. E. {S) Neesiana (R. W.— Syzygium Nccsiimum 
Ariioti's pugillus) leaves subsossih', oblong lanceolate, 
blunt pointed, sulu’oriaccous, pellucid dotted, ])cnninerv- 
c(l : eymes terminal, laxly corymbose, trichotomous, pe- 
duncles 4-.^id(‘d,thep!irtial oncsuinbcllatidy 3-7-Howcred, 
pedicels hall’tbc length of the shortly turbinate slightly 
4 -Jobcd calyx — Aniott. Ceylon. 

This sp'xies seems to Inivc a nearly equal right 
to a place in both sections of thi.s sub-genus as the 
petals are often free. Ur. Arnott remarks that it diffm 
from all the other speeies of the geiULs in its aessile 
leaves, this is certainly an excellent character but not 
without cxee[)tion, as i liave, what appears to me, a pe- 
tioled variety of tliiB plant and another species with 

31.* E. (S) Myrti/otia (Hoxb. FI. Ind. 2, P. 490.) 

65. * E. (.S') r>/c///a(K.W.— Syzygium oleinmn Wall.) 
These two, if distinet, are so like each other that I can- 
not Bee by what characters they can be defined, 1 look 
upon liiein, judging from specimens only, as identical, 

66. E. (6') syhestris (Moon) leaves obovate obtuse 

or spathulate, eoriaeeou.s, Bhining, short pctiqled : cymes 
corymbose, congested towards the summits oUlie branch- 
es and extreme axils, longisli pedunclcd : fruit about the 
bize of a crab-apple, redish. ^ if 

Ceylon. — Most of the above character is copied from 
Moou’b notes on this species. 

37. E. (♦S’) Caryophyll(Ba (U. W. Syz. Caiyophyllfleum 
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Gaert.) This specier varies considerabl^f in its foliage, 
being sometimes broader than long, at others spatulate, 
more rarely lanceolate, or merely a little broader upwards. 
It is however a very distinct species, 

b. Cymes lateral (i. e.) from year old branches, 

38. E. (S) reticulata (R, W.)leavefl ovate lanceolate, 
acuminated, thiijk and coriacocus ; when dry, brownish 
beneath and finely reticulated with slender whitish 
veins ; cymes axillary, corymbose, trichotomous ; limb of 
the calyx much dilated, 4-toothed : flowers large. Anmin. 
Giiftith. 

Judging from specimens only, this appears a rigid, very 
famous tree, the leaves have much the texture and ap- 
pearance of those of Buchunania or Mani/ifera. 'I'he 
flowers are about the largest of the sub-genus and very 
numerous, 

1 am indebted to Mr. Griffith for my specimens of 
this plant. 

39. E. (S) alternffolia (R. W.) leaves alternate ! sub- 
orbicular, thick and coriaceous, penninerved : cymes la- 
teral, longish peduncled, corymbose, dense, sometimes 
congested near the apex of year old branches : calyx trun- 
cated entire : petals calyptrnted. Bulaghuui Mountains 
near Madras. 

A noble spfrliM, the leaves, which are nearly orbicular, 
being Romef lines upwards of 7 inches across, very thick 
and coriaceous, 'fhe flowers are large, forming dense 
clusters in the axils of the leaves, apparently pure whife. 
It seems nearly allied to B, cymosa Roxburgh and E. 
{S) dciuiifloru Wall, being generally very like that species, 
but differs in the calyx being entire and the petals co- 
hering. 

40. E. {S) cordifnlia (R. W. Calyplranthis rordifolia, 
Moon) leaves coriacious penninerved, ovate, accuiniimte, 
sessile, cordate, stem clasping, at the base : cymes corym- 
bose, longish peduncled axillary, shorter than the leaves : 
calyx limb very slightly 4-toot lied, petals ciilyptriform. 

Ceylon. Moon and Colonel Walker.- This is a large 
handsome speeies. The leave.s are upwards of 6 inches 
long and nearly {3 broad, very coriacious, rcvolute on the 
margin ; flowers pretty large ; the fruit I have not seen. 

41. * E. (S) Jamholavn (Lam. Syz. Jambolanum IJC. 
A’C.) 'I'his like many other widely diffused and cultivated 
plants is a sufficiently variable speeies, and under this 
name may I suspect be rang'-d, in addition to the already 
long list of synonyms, E, fruiicosa Uoxb, at least so far 
as can be determined from apecimens. Roxburgh seems 
to have looked more to habit than characters in consti 
tuting this last a distinct species, the characters of the 
two, though varying in words, being the same in substance, 
that i.s, whatever character is assigned to the oue 1 find 
equally in the other when compared. 

4*2.* E. {S) fnUicosa (Hoxb. FI. Ind.) 

43. E. (S) salicifolid (R. W. Syz. salicifolium Gra- 
ham's Cat. Bombay platiis) leaves linear lanceolate, ta- 
pering towards both ends, obtusely acuminate i, trans- 
versely finely parallel veined, pellucid dotted, cymes nu- 
merous, trichotomous, small, from the scars of fallen 
leaves: flowers small: flruit-*-&Aai<^ near Bombay. 
Graham. 

This seems distinct, but is certainly very near E. {S) 
Jamholana. It may be S, lineare or «S’. salicifolium Wall, 
which however, so long as 1 have no description nor 
authentic specimens of either to compare, must remain 
doubtful. The younger leaves when neld between the 


eye and the light present a most beautiful net-work of 
transparent veins but without pellucid dots, when older, 
the reticulations nearly disappear and are succeeded by 
pellucid points. 

44. E. {S) Odornta f (R. W. Syz. odoratum D.C.) 
leaves ovate, lanceolate, attenuated towards the base, 
with a blunt short acumen at the apex, glossy above, pale 
glaucous and transversely veined bcnealli, cynics corym- 
bose, diffuse, each floriferous division ending in a cluster 
of from 6 to 9 small sessile flowers. Mergui — Griffith. 

DeCandolIc describes his^. as having im- 

punctatc subcoriacious leaves. Tlie leaves of iny plant 
are coriacious and the older ones art' impunctate, but 
when younger ones which have not altogether lost their 
translucency are examined, pellucid dots can he detected. 
He describes the peduncles as terminal, wliich in truth 
in most of my 8})ccimcns they are, but, owing to their 
springing from the scars of fallen leaves, on oue jear old 
wood 1 refer it to this, as its true section. 

45. E. (‘S’) Toddalioidis (K. W.) leaves lanceolate, at- 
tenuated towards the base, ending in a long narrow acu- 
men above, coriaceous, transversely ]>arallclly veined, pel- 
lucid dotted: cymes lateral di-tricliotoinus, each brunch 
bearing 1-2 or 3 flowers: limb of the calyx much diluted, 
tube contracted not bicker than the pedicel. Mergui — 
Griffith. 

'I'he leaves of this species have the peculiar venation 
observable in species of Xanthoxylon and Toddalia^ 
whence the name, and being similarly perforated with pel- 
lucid dots, the species, not in flower, might be supposed 
referable to that order. 'J'he flowers are few, scattered 
in small cymes along the naked branches. 

40.* E. {S) bulsamca (H. W. Syzygium balsameum 
Wall.) leaves obovate, Imceolatc, aten\mtcd towards the 
base, trail vBverscly veined, pclhuid dotted ; cynics co- 
rymbose small, several oflen sjirlngirig from the same 
axil, much shorter than the leaves : calyx entire not 
toothed — Assfwi-^ Chipt. Jciikin.s. 

'I'his is a very distinct species and easily recognized by 
its numerous short, bxit many flowered cymes, several 
Sfiringing from each axil or scar of a fallen leaf along 
the naked branch. My specimcu.s are partly communi- 
cated by Dr. VVallich from the Calcutta Rot. Garden, 
partly by Capt.dii .Iciikins from Aa8.mi, neither however 
111 fruit. 

47.* E (S) npercfdatu (Hoxb. — Syz. nervosum D.C.) 
4K.* E. (JS) tetrayouum (H. W, S zygium tetragonum 
Wall.) stems 4-sided, angles winged : leaves, oblong-ovate, 
attenuated at both ends, penninerved, marginal nerves 
prominent; cymes lat( rul trichotomous, much shorter 
than the leaves ; fruit globose about the size of a large 
pea. 

This species seems verv closely allied to the former, 
the decidedly 4 -sided 4 -winged ramuli seeming to form 
the only really available distinction, unless the absence 
of pellucid dots, which 1 cannot detect in the specimens 
before me, form another. Communicated by Dr.Wollich. 

49. K. (S) androscernoidfis f (D.C. Myrtus androsae- 
itioides Liu ) leaves from broad oval to obovute-suborbi- 
cular, coriacious, glabrous, short petioled, not shining, 
pellucid dotted : cymes literal trichotomous diffuse : fruit 
about the size of a small pea, crowned witli the dilated 
margin of the calyx, 1 seeded. Assam^Qu^l. Jenkins. 

The specimens from which this character is taken were 
communicated by Captain Jenkins but are not very good. 
Ihe leaves in their general appearance greatly resemble 
some of the broad-mved yarwties of CtmmUm ota* 
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lifolium. It aeems very diatinct from all the other spe- 
cies of the genus 1 have seen. 

§, Petals usually free and expanding before falling off. 

The plants referred to this section are few and I have 
found some difficulty in determining what really belong 
to it, from free and cohering petals occurring in the Harnc 
species. Such being the fact tlic sectional character must 
be received with some latitude. 

Cymes lateral. 

50. * E. (5) WalUchti (R. W.— E. bifaria Wall. MSS.) 

The species figured by Wallich under this name does 

not resemble the specimens so named and coinuiunicatcd 
by Dr. Wallich himself, as well us received from both 
Mergui and Assam. 'J’he plate, judging from the size ot 
the flowers, their short pedicels and the small number on 
each cyme, clearly represent a Jamhosa, (I think Eag. 
alba R.) while the specimens leave no doubt of their be- 
longing to Syzygium and, as if to place the matter beyond 
a doubt the petals appear as otlcn, much oftener indeed, 
to cohere and separate as a lid than expand ; my first 
thought therefore was, before altentively examining the 
spccimetjs and comparing them with the figure, to place 
it between E, (S) balsainea and operculata, which, 
judging from the specimens only, sccuih the proper place 
for it, except, that the calyx is more deeply cleft than is 
usual in that section, and it is in all respects so closely 
allied to the following that 1 cannot think of separating 
them. 

51. E. (S) poh/antha (H. W.) leaves penninerved oval 

lanceolate, tapering at the base, bluntly acuminated, 
coriaceous, dotted, shining above, didl, somewhat glaucous 
beneath : cymes numerous, short, many-flowered, several 
springing together from the scars of fallen leaves : calyx 
4-clcft, petals 4, constantly expanding before falling : 
fruit, a?— Griffith. 

In dried specimens, this species is easily known by 
the shining deep brown colour of the upper surface of 
its leave**, compared with the pale dull colour of tlic low- 
er, and by the flowers, the petals of which in this species 
always expand, though, in all other respects, they resem- 
ble the most perfect species of Syzygium. It is very 
nearly allied to the preceding. 

52. K (S) cymosa (Lam. Humph. Amb. : 1 tab. 4l) 
leaves short petiolcd, finely transver.scly veined, oval, acu- 
minated, somewhat waved on the margin, acumen blunt 
pointed : cymes corymbose, contracted, trichotoiiious, 
few-flowered : flowers subsessilo, clustered on the points 
of longish peduncles : calyx slightly lobed, petals free 
•xpanding. — — (Triffith. 

This is certainly a beautiful plant, and though in 
character not easily distinguished from the preceding, i.s 
yet very distinct. The leaves want the course conspieu- 
ouK nerves, being quite even on l)oih sides, the nervation 
resembling that of a Calop/iyllum t)laiit, the midrib only 
conspicuous. The cymes, though as a whole small, yet 
seem to have long br.mi lies, the flowers being confined to 
their points and capitulate. I ho fruit I have not seen. 
Cymes terminal or from the axils of young shoots. 

53. E. (S) rubens (Roxh.) ‘ Leaves short petiolcd 
opposite and subalternate, lanccolar obtuse, fine veined 
hard and glossy : panicles terminal, ultimate divisions ot- 
ten unbellifcrous. — R. FI. Ind. 2. 490. 

1 have specimens from Mergui which answer, general- 
ly, exceedingly well to the above description, the under 
surface of the leaves of which, are of a rusty redish 


colour while the upper is glossy and very hard. 

54.* E. (S) inophylla (lioxb. Syz. inophyllum DC.) 

The petals of this species being free and expanding, 
with a tendency to the terbinate calyx of Jambosa, De- 
Candolle must llave referred it here rather from habit than 
on account of its agreeing with his generic character. It 
has much the habit of byzygium but not the calyi<tratcd 
petals. 

.05. E. (>S") rovolula (R.W.) leaves short petiolcd obo- 
vatc, very obtuse, revolutc on the margin, very corificc- 
OU.S, pennincrvdl, polished above, dull glaucous bououth: 
cymes terminal longisli pcdmicled, flowers sessile congest- 
ed on the points of the floriferous ramuli : calyx 4-5- 
toothed : petals usually lice somstiines cohering— f/ej/Zo a 
— Colonel Walkt'r. 

This species varies much in size nnd somewhat in the 
shape of the leaves — the smaller leaved varieties having 
them from ovul to obovate laniM'olatc, while the larger 
ones arc very broadly ohovntc, hut all are very hard and 
coriaceous and, at least wheu dried, revolute on the mar- 
gin. 

My specimens were partly communicated by Colonel 
Walker and partly collected by myself. 

5(). K. (.V) Arnottianum (R. W. Syz. densiflorum W. 
and A.) DijC’andolle's Jambosa densijfiura claims prece- 
dence in the name. 

E. (.S) gj'andis (li. W, E. cymosa Roxb. FI. Ind. 
not Lamarck.) A inagnificent species at once distinguish- 
ed by its large broad oval, very obtuse, thick coriaceous 
leaves, and dense somewhat ca]>ilate many flowered cymes. 

(iriffitli Silhet ; My Hpecimens from Mergui 
correspond accurately with those communicated by Dr, 
Wallich from the Botanic Garden Calcutta. 

In a circular arrangement of the order the species of 
this section would form the transition to Jambosa^ and so 
far as I am able to form an opinion on the subject, from 
the very imperfect materials now before me, I think it pro- 
bable Jambosa will be found to form the typical group ol 
the circle, Eucugenia the sub-typical and the other three 
sub-gencra the aberrant. This, however, ran as yet <uily 
be surmised, as it i» iinpossilde to determine the M (pu*ucc 
of a genus until the whole order has been carefully ana- 
lysed. 

"J'hc places of the following species remain to be de* 
tcruiincd the character of the petals being unknown to me. 

E. (.S') rolundifolia (S. rotundifoliiim. Arm pugil.) 
“ Shrubby, leaves ap[)roximatcd, very sliort pctioleil, or- 
bicular, sul)r(‘tUHO, coriaceous scarcely punctuated, above 
glossy veiulcss, beneath petininerved: cymes terminal ses- 
sile capitulifonn lew-flowered ; calyx obovate shortly 5- 
toothed — Mountains of Ceylou : 6000 feet of elevation.” 
— Arnott. 

Front the examination of an imperfect Rpecimen of the 
l»lant now before me, I should rather describe the culy.x 
as 4 than %')-tooilicd, in all other respects the character 
accords accurately with the specimen. 

E. {S) calophylifolia (R, W.) shrubby, ramuli 4-aiiled: 
leaves approximated, from obovate suborbicular to oval, 
very obtuse, coriaceous, smooth, dull, not shining, vcinless 
above, penninerved beneath, slightly revoliite on the mar- 
gin, cymes terminal, corymbose, short peduneled, iimny- 
flowered, calyx limb rt^andly 4-tootbed, petals 4 orbicular 
expanding (K) before falling. 

Ootacarnund, Neilgherries, 

This is quite distinct from, though evidi^atly nearly al* 
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lied to, the preceding. The specidc name is in allusion 
to the B:riking likeness in the form of the leaves, to 
those of Calophyllum Walkerii tab. 45 of the preceding 
volume. 

I am necessarily forced to pass over, unnoticed, many 
species only known to me from description, often 
not very perfect, but as my object is to sketch an arrange- 
ment, it would tend to destroy its usefulness were 1 to 
introduce species unknown to me as they might chance 
to be placed in wrong sections, or might not even belong 
to the genus. The following species 1 have ascertained 
from the examination of specimens must be excluded. 


Eugenia laurina! Moon's catalogue, is a species of 
Symplocoa, 

Eugenia capiteUata (Am. Pugillus) is a species of 
Memecylon* 

Had I felt the slightest wish to extend the list of spe- 
cies, I believe, the materials in my possession would have 
enabled me without difficulty to have done so, but being 
anxious on the contrary rather to reduce than extend the 
list of doubtful species I have been careful to add none 
of iny own on whicii a doubt ean exist. Most of those 
1 have named us new species, will shortly be figured in 
the leones. 


EXPLANATION OF PLATE 97,* OK 122. 


Fig. 1. A — Section of the base of a very young ovary 
of the Pomegranate, showing the lower series of carpels, 
4 in number, with a sisgle central placenta in each ceil. 

^—Another section of the same ovary, showing the 
upper series in this instance ti in number, each having a 
single parietal placenta ^'I'hcse two tigures are taken 
ftxim opposite sides of the same slice. 

Fio. 2. CM)- These are sections of another ovary 
somewhat further advanced, showing the derangement 
caused in the lower series of carpels by the growth of 
parts in a very confined space. 

C. The lower aeries. — D. The upper aeries of carpels; 
in this instance 7 in number. These two sections as in 
the former instance are taken from opposite sides of the 
same slice. 

Fig. 3. Myrtus tomentosa, 1, Flower front view, about 
the natural size — 2. Side view, petals removed— 3. A 
petal detached — 4, Stamens — 5. Ovary cut trans versoly, 
3-cel/ed, with 2 rows of ovules in each cell— G. Ovary 
cut YCTlically showing the superposed ovules (but they 

are much more numerous than here represented)— 7. A 
fruit nearly full grown, cut transversely — 8. A detached 
seed— 9. The same longitudinally, showing the form and 
position of the embryo. 

Fig. 4. Jossinia indica^ (R. W.) 1. Young fruit, co- 
vered with its persistent culyTi, natural size — 2. The same, 
the pencarp removed bringing into view a cluster of 
aborted ovvdea on the wde of some couftiderably 
advanced— The ftml cut verticaWy, showing severaV 
seed considerably advanced towards maturity— 4. An 
immature fruit cut transversely, 2 -celled — 5. A seed — 
6. The same cut transversal}'— 7. Cotyledons detached. 

Fig. 5. Monnxora speciability (H. — 1. A flower 

side view, magnified — 2, The same, petals removed — ;i. 
Stamens— 4. Ovary cut vertically— 5. Cut transversely 
— b. A young fruit— 7. one nearly mature cut trans- 
versely, showing the nuts in situ^t, A nut detached — 


9. The same cut lengthwise showing one of the cells 
with its enclosed seed— 10. Cut transversely 3-celled — 
The shell of these nuts is exceedingly hard. 

Fio. 6. Pimenta acris, (II. W'.)— 1. A flow'cr side 
view — 2. The ovary, after the fall of the petals and sta- 
mens, crowned by the limb of the calyx— 3. Stamens-* 
4. Ovary cut transversely, showing a portion of the 
broad free placenta— 5. Cut vertically showing the pla- 
centas and their attached ovules in situ — 6. A placenta 
and ovules detached — 7. A fruit not quite mature, natu- 
ral size — 8. The same cut transversely— 9. A seed, 
nearly mature — 10. The same, the testa removed show- 
ing the spirally involute embryo — Ihe glutinous albu- 
men which surrounds this seed, 1 could not show in a 
drawing. 

Fjg. /. Pimenta vulgaris^ (Lind.)— 1. A flower side view 
— 2. The same, stamens and petals removed to show the 
lobes of the calyx- 3. Stamens— 4. Ovary cut vertically 
showing the pcnduloun solitary ovules— 5. Ovary cut 
transversely, 2-cclled- 0. A fruit nearly mature— 7. A 
seed full grown — 8. 'J’he same, the testa removed to 
show the spirally involute embryo— 9 . The embryo cut 
longitudinally . 

VTn, 8. Eugenia (J.) humispherica (H. W.) — 1. A 
flower about the period of expansion— 2. The same cut 
vertically, showing the iueurved stamens and position of 
the ovary— 3. Front view of the petals after the fall of 
the stamens— 4. Stamens— 5, Ovary cut vertically— 6. 
cut transversely. 

Fig. 9. Eugenia (J,) paucifiora (R. W,)— 1, A flower 
cut vertically, showing the position of the stamens in 
the bud— '2. Tube of tbe calyx cut longltudmally ibow- 
\ng the yXjXQii of the ovaxy (about the iiatural size) — 3. 
Stamens— 4. Ovary cut transversely— 6. A fruit some- 
what reduced— 6. Pericarp removed, showing the seed 
7. 'i’he seed transversely 2-lobed. 

Fig. 10. I^elitris yaniculataf (Lindley) — 1. Flowef 
side view— 2. The same, petals removed— 3. Stamens-- 
4. Ovary cut transversely, 8- celled— 5. Ovary cut verti- 
cally, showing the solitary reniform ovules— b. A raceme 

of young fruit. 


EXPLANATION OF PLATE 98. 

Eugenia (Jambosa) Malaccensis — JamhuM Mciac* 5. A fruit, near maturity, 
censfr, 1).C.— 1. Flowering brunch — natural size, 6. The iamc, cut trunsverseljr. „ 

2. An Anther. 7. A portion ot a leal magmned to luow tae pellucid 

3. Ovary and calyx. dots— oZZ more or less magufied, 

i Ovary qut Uioiverael/* 
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SUD-ORDRR BARRlNGTONlE-ffi, 

This is a small tribe including, according to Lindloy, only seven genera, two of which /?ar- 
ringtonia and Careya are found in continental India, Respecting this sub-order Dr. Lindley re- 
marks No characters have yet been assigned to these plants by whii h they may be known from 
A/iyrfaceac, except their alternate leaves without semi-transparent dots, and the presence of 
stipules. The latter peculiarity which has been assigned to them by Von Martins does not 
exist in any of the species I have examined, so that the snlistautial distinction is reduced to 
the first mentioned. There is, however, .something so peculiar in the appearance of these plants, 
that one can hardly doubt that some good characteristic mark will be one day added to those 
they already possess.^’ 

One such mark certainly does exist in the seed, which Roxburgh correctly describes as 
having a simple inverse embryo the length of the ample perisperm or albumen as it is now called, 
and pointedly remarks on the similarity existing between the seed of these plants and some 
Guttiferae; a very sufficient distinction between them and true Mifrlaceae., in which no such 
structure is known to exist. Hence it appears that, however closely allied by the flower, they 
are essentially distinct as regards properties, structure of the seed, and mode of germination. 
These are powerfully aided by habit, that is, by their alternate often serrated leaves without pel- 
lucid dots and by their 4 rarely 2 celled ovary, than which, it appears to me, distinctions of 
much less value have been allowed to divide as nearly allied families. This last, I am well aware, 
is an argument of no weight, as it does not necessarily follow, that, because we have fallen into 
one error another should be committed to keep it in countenance, and would not have been 
used, had I felt any doubt of their being distinct. On these grounds 1 view Barringtoniaf 
Careya^ Fcptidia (the ovary of which I have examined) and some others, as forming, if not a 
distinct order, at least a well marked sub order of Myrtaceae. 

GROGUAPfiiCAL DisTRiBUTrov. Seven or eight genera have by different authors been re- 
ferred here: three of these are of Indian origin, viz. Barringfonia^ Careya, and Glaphyria^ 
the last a native of the Moluccas, unknown to me. The other two are widely distributed over 
India. One is common to tropical America and Java, and all the others doubt- 

fully referred here, are entirely American or West Indian. 

Properties and Uses, Little seems to be known respecting these. The bark of Bar^ 
ringtonia (^travadium J racemom is somewhat liitter and is said by Dr. Ainslie, on the autho- 
rity of the vitians to have properties similar to Cinchona, while the root is considered valuable 
on account of its cooling aperient and deobstruent properties. Of GnMavia speciosa Dr. Lindley 
(Flora medica) remarks according to Humboldt and Bonpland children are very fond of the 
fruit and become quite yellow after eating it, but in 24 or 48 hours they regain their natural co- 
lour without any remedy.” The species of both Barringtonia and Careya are for the most part 
considerable trees. I'he former frequenting low moist grounds, the latter preferring more 
elevated and dryer situations, but 1 have not lu^en able to learn that the timber of any of them 
is held in esteem, by either the carpenter or ship- builder. 

Remarks on Genera and Species. On the two genera which compose the Indian por- 
tion of this sub-order there is but little room for remark. One peculiarity however I have ob- 
aerved, namely, that the number of cells of the ovary differ not only in different species but occa- 
sionally in different specimens of the same plant. When variations, in this respect, occur, I have 
found them indicated by the calyx, the lobes of which correspond with the cells. B. race- 
mosa has usually a two-lobed calyx, and the ovary is 2-celled,* but, sometimes, the calyx is 
three-lobed, and then I have found the ovary 3-ceiled. B. acntangula has a 4 lobed calyx and 
4-celled ovary as Gaertuer describes : hence the generic character is neither ovary 4-celled as 
Gaertner has it, nor 2‘CeIled as Roxburgh, correcting Gsertner, says it should be; but, ovary 


* After this was in type 1 had an opportunity of eiwmiaing the ovary of speciosa^ a species with a 2dobed 
calyx, which I find 4-celled. 
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2 or 4“Celled, sometimes but rarely 3-celled. I have from Ceylon what appears to be a small 
flowered variety of B, acviangida, it may however be a distinct species, but that, my specimens 
scarcely enable me to determine. 

The number of cells of the ovary of Careya, like that of liarrhgtonia^ seems to vary, as in 
the accompanyinjj figure, which, though not prepared under my eye, I have every reason to 
believe a correct representation of the specimen, five are shown though four is the normal 
number. 


EXPLANATION OF PLATES 99 & 100. 


Carey a Arhorea^ Roxb. — L Flowering branch, slightly 
reduced, in size. 

2-3. FascicuH of stamens, back and firont views. 

4. Aatberi, back and front views. 

31. CH^, eat vertieallj. 

f. Osiiy eat trii^^ tmt Showiai 5 ia iiIm qC 
4«ed&s, 

7. A , 

^ ahoi^ tae •eed 


imbedded in soft, loo e, cellular matter, which oecupiek 
the whole interior of the froit. 

9. A seed, detached. 

10. The same cut transverfdy, the ceatisd dMfc mti 

mreaeiitiiig the Ihim imd lotion of the 
Misterae^^ ; 

:ia. Icongliiidiiiall^^ 

The t^'eeed. ' 


SvihORDtR PHltADBtPHRA. 


Much dififerenoe of opinion geeme to exist among Botanists as to the place this small tribo 
of plants should occupy in the Botanieal system. 

Jussieu originally referred them to Myrtaceae^ Mr. D. Don, afterwards removed them 
thence and constituted them a distinct order, assigning as their nearest affinities Sasifrageae, 
DeCandolle so far adopted this view as to indicate Hydrattgaae^ a tribe of ^axifrageae^ as their 
nearest allies, but notwithstanding, stations Philadelpheae n^\t, Myrtaceaex however 

he gives to Hydrang^ae. Lindley and Arnott both adopt the order, both place it near Myrta^ 
ceae and both* differ from DeCandolle in considering Deutzia one of its genera. Bartling on 
the other hand takes a totMy different view and places the genera referred here among his Ona^ 
grariae, a station, in my opinion, most erroneous since it virtually reduces that order, by depriv- 
ing it of its only really good character, the binary arrangement of all its parts, “ every part of 
the flower being some regular multiple of two” a most valuable character but lost on the union 
of Philadetpheae which have a quinary arrangement. Deutzia, referred here by Lindley, Ar- 
nott, and Meisner, is excluded by D.C. and Bartling. Meisner, differing from these leading 
authorities, reverts to Jussieu’s arrangement and replaces, as I have here done, the tribe among 
Myrtaceae, raising it to the rank of a suborder, I have the more readily followed Meisner, 
partly because I do not clearly see on what point, with the exception of albuminous seed, a good 
distinction can be established, but principally, because it affords me a convenient opportunity ot 
noticing an Indian order, which, from its being confined to the northern regions and not ad« 
mitted into oui Prodromus, would otherwise have been passed over. 

Whether or not I am correct in considering this a sub-order rather than an order is a ques- 
tion which may be left for abler Botanists, and enjoying !)etter opportunities for its examination, 
to determine. In the mean time, I copy Dr. Lindley ’s character of the order, as given in the 
second edition of his natural system. 

<< Calyx superior, with a persistent limb, having from 4 to 10-divisions. Petals alternate 
with the segments of the calyx, and equal to them in number, wdtb a convolute-imbricate aesti- 
vation. Stamens indefinite, arising in I or 2-row8 from the orifice of the calyx. Styles either 
distinct, or consolidated into one, stigmas several. Capsule half inferior, with from 4 to 10- 
cella, maity-seeded. Seeds scobiform, subulate, smooth, heaped in the angles of the cells upon 
an angular placenta ; aril I loose membranous Albumen fleshy ; embryo inverted, about as 
long as the albumen, cotyledons oval, obtuse, flattish ; radicle longer than the cotyledons, supe- 
rior, straight, obtuse. Shrubs. Leaves deciduous, opposite, toothed, without dots or stipules. 
Peduncles axillary or terduual, in triohdtomous cymes. Flowers always white. Fruit some- 
times a little sctti^.’* 




Careya ARBOREA (llOXB. 




SCBOIU)BA.RaiNGTONLS; 


MYRTACEE. 
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Careya arborea 





ONAGRARI^. 



Ludwigia parviflora (IIoxbI) 




ILLUSTRATIONS OF INDIAN BOTANY. 


21 


Apfinitibs. Whether an order or eab-order this tribe certainly forme^ through Hydran^ 
geae^ the connecting link between Samfrageae and Myrtaceae^ and seems even to render it 
probable that a more natural distribution would be, to unite Hydrarigeae with Philadetpheae^ 
and thus form an order intermediate but distinct from both, inis, in fact, has already 
been partly accomplished by DeCandolle, who has placed Deutzia among his Hydrangeas, while 
all others, with one exception, place it in Philadelpheae, Barlling places it among nis genera 
incertae sedis. This is merely thrown out as a suggestion not being myself in possession of 
materials to follow out the enquiry. 

Gbographical Distribution. Deutzia is found in Japan and India, Decumaria is an 
American genus, and PhiladelphuB is indigenous in Europe, America, and the north of India— 
Nothing seems to be known of their properties. 

LXVL— ONAGRARIiE. 

This, like the preceding, is an order on the limits of which Botanists seem greatly to differ in 
opinion ; some, Brown, DeCandolle, &c., considering Onagrariat* and flalorageae distinct orders, 
while others, Lindley and Meisner, view them as parts of one more extensive group, which they 
call Onaoraci^ including, according to the former, (Lindley) as suh-orders— 'Ci/ccnf?, Hydro- 
caryes, and Haiorageae y to which Meisner adds, CailUrichineae and CerafophyAeae. But of 
these Lindley disposes very differently, by sending as a distinct order to the 

imperfect flowered division of the system, while he views i)eratophyileae as a sub order of 
Urtlceae, Endlicher (genera plan tarum ) on the other hand retains both as distinct orders, placing 
them along with Podoetemmeae near Piperaceae, 

In the midst of these conflicting opinions I confess myself altogether incompetent to decide 
which is right, but will adopt a middle course. With this view I retain Onagrariae and Hato^ 
vagp.ae. as distinct orders, hut exclude CailUrichineae from the latter, as 1 formerly did Caato- 
phylleae from Salicareap, both to be afterwards considered along with PodoBtemmeae, specimens 
of a species of which I have received from both Ceylon and the Neilgherries, further, viewing 
the genera Circcea and Trapa as sufficiently distinct from all those of the true Onagrariae 
to warrant their partial separation, I shall follow Lindley in considering these as sub-orders. 

Thus limited, this order includes only two genera from the south of India, Jussioia and Lud» 
wigia, though it is probable Epilobium will yet be added, as some species of it are found On the 
Himalayas, and I think I have seen one from Ceylon and another from the Neilgherries, but 
probably introduced. 

Of CirciJBa I have one species from the Neilgherries and Pulney mountains. Trapa has 
been long known in India. 

Most of the true Onagrariae are herbaceous plants or tender shrubs, with angular or round 
stems and opposite or alternate simple leaves, either sessile, or attenuated at the base into a 
short petiol, often dentate or serrated, l)ut rarely pinnatifid, dotless and exstipulate. In the 
few met with in India they are quite entire, 'rhe flowers are bi-sexual. regular, axillary and 
solitary, or racemose and, with scarcely an exception, all the parts regular multiples of two, four 
being the prevalent number. 

The following is Dr. Lindley’s character of the order. 

Calyx superior, tubular, with the limb 4dooed ; the lobes cohering in various degrees, 
with a valvate aestivation. Petals generally equal in number to the lobes of the calyx, into the 
throat of which they are inserted, regular, with a twisted aestivation. Stamens four or eight 
inserted into the calyx : filaments distinct ; pollen triangular, usually cohering by threads. 
Ovary of several cells, generally crowned by a disk ; style filiform ; stigma either capitate or 
4-lob6d. Fruit baccate or capsular, many-seeded, with 4 cells. Seeds numerous, without albu- 
men; embryo straight ; radicle long and taper; cotyledons very short Herbaceous plants or 
ahrnbs. Leaves alternate or opposite, simple, entire or toothed. Flowers red, purple, white, 
blue, or yellow, axillary or terminal.’* 

Appinitirs. In habit they are allied to Salicareae, from which they are distinguished by 
their ovary oohering with the tube of the calyx, not free as in them. 



22 


ILLUSTRATIONS OF INDIAN BOTANY. 


They also approach Myrtaceae through Fuschia, but differ in the absence of pellucid dots 
and in having definite stamens. This last character equally distinguishes them from Philadel- 
pheae, T he filitorm style and absence of albumen separate tht^m from Halorageaey from u hich 
they also differ in habit. They have also been compared with Loaseae but are readily distin- 
guished by their l)inary» not quinary, arrangement of the parts of the flower which mark that 
order, leaving altafgether out of consideration the acrid slinging properties possessed by Loaseae, 

Gfooraphical Distribution. The species of this order are numerous, amounting 
according to DeCandolle’s i*rodromus to 24><, including Trapa and Circa^a, the greater por- 
tion of which are American, though, to some extent, found in all countries from the extreme 
north, through every degree of latitude, to the eqtiator, end (hence nearly 50 degrees sout h, but 
most abound in the temperate regions. In India, within the tropics, the .species are few and 
except Liidirigm parvl flora and Jussicea repens, of rather rare occurrence. In the more temper- 
ate regions of the Himalayas thirteen species of Epilobium have been found, one of which has 
been figured by Dr. Royle. 

Properties and Uses. Of these almost nothing is known. The roots of the evening 
primrose AHnothera biennis are edible, and it is cultivated for their sake. 

Remarks on Genera and Species. In an order containing only two genera within the 
limits to which this work extends, there is not much roo n for remark on this division of the 
subject, yet I cannot altogether pass it over, as I think we have more genera than we can find 
good 1 .icir<kcters for. Jussicea is readily distingui.shed by having twice as many stamens as petals, 
but nboth Ludmiftia and Isnardia they are the same, and in truth, so far as I can discover, 
there is no good difference between these genera, the plant here figured, which is unquestionably 
a Ludwigia, seems to agree equally well with the character of Isnardia, 

EXPLANATION OF PLATE 101. 

5. Ovary cut longitudinally. 

6. Mature capsule splitting, showing the ripe seed. 

7. Ovar> cut transversely, 4-ccll'^d, with several rowa 
of ovules in each — all wore or less magnijied. 

Nos. 4 and 7, are misplaced. 

Sub-order CiRCiKEi®. 

This sub-order consists of but one genus, essentially distinguished from all the true Ona- 
grariae on the one side, by the cells of its ovary having only one ovule, and from Hydrocaryes 
on the other, by its ovules being erect not pendulous. 

From Halnrageae it is equally distinguished by its erect, not pendulous, ovules, and still 
further by its ex-albuminous seed. I'he following is Lindley’s character of both the sub-order 
and genus. 

“ Calyx superior, deciduous, tubular, with a two-parted limb. Petals 2, alternate with 
the lobes of the calyx. Stamens 2, alternate with the petals, inserted into the calyx. Disk 
large, cup-shaped, filling up the whole of the tube of the calyx, and projecting beyond it. Ovary 
2 (or 1) celled, with an erect ovule in each cell ; style simple, arising out of the disk ; stigma 
emarginate. Fruit 2 (or 1) celled, 2-valved, 2 (or I ) seeded. Seeds solitary, erect ; albumen 
none; eml)ryo erect ; radicle short, inferior. Herbaceous plants. Leaves opposite, toothed. 
Stalked. Flowers in terminal and lateral racemes, covered with uncinate hairs. 

Affinities, These have been already pointed out under the preceding order. 

Gkooraphigal Distribution. They have only been found in the northern hemisphere. 
The species though few in number, have a wide range over the northern regions of Europe, 
America and Asia-- Royle has figured one from the Himalayas and I have one from both the 


Ludvig ia parvijiora. 

1. Small plant— size* 

2. Expanded flower. 

B. StainciiH. 

4. Capsule cut transversely. 
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Neilgberry and Pnlnej mountainiu Royle considers his a new species and has called it C cor* 
data^ mine does not appear to difier specifically from C. alpina, either in character^ habit, or in 
the kind of locality where it grows. 

Rrmahks on Spbciss. Itisalmostamusing to peruse the characters by which Botanists, 
ever since the days of Linnaeus, have been endeavouring to distinguish between C. lutetiana 
and C. alpinay which neither individually nor collectively would, in any doubtful case, enable any 
one, except by chance, to tell the one from the other, even though (he species are certainly distinct. 
The genus until extended by Indian additions consisted of those two species only, the fruit of 
the former of which is 2-celled, with an erect seed in each cell, hence the generic character 
“ ovarium 2-celled with an erect ovulum in each cell : fruit 2 celled, 2-valved, 2*seeded. Such 
being the case in one species it is inferred it must equally be so in the other, and the flower 
being small and fruit rarely produced, this is taken for granted. By taking it for granted Bot- 
anists have puzzled themselves in vain, for at least a century, to find good specific characters 
by which to distinguish them. I'he ovary at once supplies the long soughUfor desideratum. 
Ovary 2-celled-*- C. lutetiana. 

Ovary 1-celled— C, alpina. * 


EXPLANATION OF 

CirctBa alpina, 

1. Plant — natural size, 

2. A flower, front view. 

a. Flower and ovary, side view, 

4. Stamens. 


PLATE lOr OR 112. 

5. Stigma. 

C. Detached ovnry. 

7. Cut transversely. 

8. Cut vertically, showing the erect ovule — all more or 
less magnified. 


Sub-order Hydrocaryes. 

This sub-order, like the last, consists of only one genus, Trapa, and differs essentially from 
it in the position of its ovules — erect in that, pendulous in this. They are floating plants, al- 
ways found in water. The Indian species T, bispinosa is so very rare a plant, in southern 
India, that I have only once seen it growing and that on the Malabar Coast, The sub-order 
is thus characterized by Lindley. 

Calyx superior, 4-parted. Petals 4, arising from the throat of the calyx. Stamens 4, 
alternate with the last. Ovary 2-celled ; ovules solitary, pendulous ; style filiform, thickened 
at the base ; stigma capitate. P>uit har<l, indehiscent, 1-celled, I -seeded, crowned by the in- 
durated segments of the calyx. Seed .solitary, large, pendulous ; albumen none ; cotyledons 2, 
very unequal. Floating plants. Lower leaves oppo-ite, upper alternate ; those under water 
cut into capillary segments ; petioles tumid in the middle. Flowers small, axillary.” 

The species of this genus, .5 in number, are all natives of Kurope and Asia, one is a native 
of Europe, 2 of India proper, one of China, and one of Cochin China. 

Properties and Uses. “ The great seeds of Trapa are sweet and eatable. Those of 
T. biftpinosa form an extensive article of cultivation in Cashmere and other parts of the east, 
where they are a common food, under the name of Singhara nuts.”— Lindley. 

LXVII.-HALORAGEiE. 

This is a small order of aquatic or suh-aquafic. herbaceous, very rarely suffruticose plants, 
but widely diffused, being found in every quarter of the globe. Their habit, generally, is so 
peculiar, that they were at one time even placed among monocotyledonous plants by some Bot* 
anists. Mr. Brown was the first to separate them as a distinct order and determine their affi- 
nities, so late as 1814. Since then all Botanists adopteil his views until Dr. Lindley, in 1836, 
suggested that they might be reduced to a siib-ord<^r and ranged under Onagraria ^ as men- 
tioued under that order. In this view he has been followed by Meisner and not without some 
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show of reason^ as the points of distinction between the two are few, and some of them I think 
unimportant. The principal are the absence of a style, the stif^mas equaling the number of the 
cells of the ovary, sessile and pencillate or papulose, and lastly, the seed being albuminous and 
pendulous in place of exalbuminous and erect or ascending. Judging from analogy, the absence 
or presence of a style can be of but secondary importance, so also the character of the stigma whe- 
ther capitate or divided. In Trapa the seed are eoually pendulous, and some true Halora^eae 
have a sparing albumen. For these reasons I should perhaps at this time have foil >wed Ltndley’s 
view had we not already adopted the other in our Prodromus, and my departing from it here 
might tend to cause confusion. 

The Indian species of this order, excluding Callitrichineaey all belong to the tribe or sub* 
order Cercodeenf and are referable to three genera, Halorngk, Myriophyilum, and Se^piculm^ 
species of each of which are found on the Neilgherries. Hvppuru a peculiarly northern genus» 
has not, so far as I am aware, been yet found in India. As in the Prodromus we have con- 
fined ourselves to givings the character of the tribe Cercodee(e, I shall here give Lindley’s char*- 
acter of the order, or, as he views it, sub-order. 

Calyx superior, with a minute limb, petals minute, inserted into the summit of the 
or wanting. Stamens inserted in the same place, equal in number to the petals, or ooeasioOWJ 
fewer. ^ Ovary adhering inseparably to the calyx, with 1 or more cells; style none; ttifinifi 
equal in number to the cells, papulose, or pencil-formed ; ovules pendulous ; allmmen ; 

embryo straight, in the axis ; radicle snperior, long and taper; cotyledons minute* 
ceons plants, or under-shrubs, often growing in wet places. Leaves etther aUetUtSi 
or whorlad. Flowers axillary, sessile, occasionally monceeious or dimcioiii.^ 

AraNinss. These have been already sufficiently explained. 

( ' f/r 

GsoaRAPHioAL Distribution. Europe, North Amerioa, Afifiom, tll^‘ 

Holland, and Sooth Sea lelanda, all claim reproMotatiTea of thia oidar, Hkmi^ tlie iMw 
number of species described by DeCandolie only amonnta to 38, and mobatiy Bt this 
more than 50 exist in herbaria, another instance of the often ohswvM hurt, that ;d| 

plants, peculiarly aquatic in their habits, have a wider dif^isioii, in proportion totfa* 
species, than others altogether terrestrial. 

Propsrtibs and Uses. None of any importance have yet been disoorered. 

EXPLANATION OP PLATE 102. 

MyriophyUum ititertMdiunu 7. The same detached. 

1. Flowering plant — natural sise, S. Cut transverBelv. 

2. A ma^e flower, 9. A detached carpel. 

3. The same opened to show the insertion of the sta- 10. The same split open showing the pendulous seed, 

mens. 1 ^ Embryo detached from the ^bumen. 

4. A stamen. 12. A cluster of flowers in diVa. 

3. A bisexual flower. 13. A leaf-^o/f more or has magnified, 

6. Fruit— in 


LXVIIL-CUCURBITACE^. 

A large, very natural and most important order, principally confined to the tropics and warmer 
regions of the earth. In this country some species so greatly abound that they are to be 
met with climbing in almost every hedge and thicket, others are equally frequent spreading over 
the surface of the ground. Those frequenting the former situations often attain so great a 
size as completely to cover large trees with their luxuriant foliage. This though a well known 
order and some of the species very extensively cultivated, is still far from being well under- 
stood, its structure and habits being so peculiar, that it is difficult to find any other with which 
to compare it, and learn, by analogy, its true relations in the vegetable kingdom. While the 
order thus stands almost alone, in a manner isolated in the system of plants, and its species can 
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mstmIj b» tionfiranded with soy other, except perhaps Patriflorem, there is net OM where the 
difficulty of assigning definite limits to either genera or speciw is more felt. 

Deferring to their proper place, all remarks on the genera and organs from which the eharae* 
ters are taken, I may observe here, that the disoriniination of the species is most difficult, as no 
dependence can be placed on the form of the foliage as affording specific charaotecs, almost every 
variation of form from simple, up to much divided leaves, being found in the same species 
and even occasionally on the same plant. Nearly all are annuals, with climbing succulent stems 
furnished with tendrils, supposed to be abortive lateral stipules, or according to modern Botani* 
cal doctrines transformed leaves, stipules being considered modified leaves. The flowers are 
usually unisexual, the male and female generally on the same plant or even springing from the 
same axil ; more rarely they are on different plants as in the example given, ( Trichcmntkvs 
palmata ), usually the flowers are white, red or yellow. The coloured portion of the flower is 
supposed by some Botanists to be a petaloid calyx, and the apparent calyx, merely certain 
external appendages, a view not likely to find many proselytes. The stamens in this order are 
peculinr and present many variations of form, 'I'hese have recently been employed to supifly 
sectional characters for the distribution and more easy definition of genera. The fruit, like every 
Other part of these singular plants, is quite sui generis and is in consequence designated by its 
own name, Pepo or peponida, whence Pepaniferce the name given by Rartling and Endlieher 
to the class. A true pepo is, as I have recently shown, (Madras Journal of Science) a tri-car* 
pillary fruit but with the carpels inverted : that is with the dorsum of the carpellary leaf in the 
axis, and the placentiferous margins turned towards the circumference ; instead of, as usual 
with other fruits, towards the axis. Differences so great, in the construction of this most 
essential organ, mark this as a peculiar order, the affinities of which have still to be discovered. 

These rather extended introductory remarks I have felt to be necessary to facilitate the 
right understanding of this very difficult and curious order. 

" Calyx ,5-toothed, sometimes obsolete. Petals 5, distinct or more or less united, sometimes 
sesreely distinguishable from the calyx, strongly marked with reticulating veins, sometimes 
fringed. Stamens 5, distinct or triadelphous : anthers 2-celted(or rarely 1. celled), usnally long, 
and sinuous, rarely ovate. Ovarium adhering to the tube of the calyx, of 2 or 3 carpels. Car* 
pels inverted, that is, having the dorsum in the axis and placentiferous margins in the circum* 
ference, hence the fruit 2-3 celled but with 4 or 6 parietal placentas ! ovules solitary or indefinite, 
imbedded in pnlp; style short ; stigmas 2 or 3, 2-lobed, very thick, velvety or fringed. Fruit 
fleshy, usually a peponida- Seeds usually ovate and compressed, enveloped in a juicy, or dry 
and membranous, arillus : testa coriaceous, often thick at the margin. Albumen, none. Embryo 
Straight : radicle next the hilum : cotyledons foliaceous, palmatinerved. Stem succulent ; 
^mbing by means of tendrils usually lateral, and formed abortive stipules. Leaves palms- 
tinerved, alternate. Flowers unisexual” 

Affinities, These are not by any means clearly understood. Hitherto CKeurHioeeM 
have been, by the almost universal consent of Botanists, arranged among orders with one-oelled 
ovaria and parietal placentas, a place they can no longer be allowed to occupy if the above ex* 
planation of the formation of a pepo be found correct, since in it, we have a peculiarity of atrue* 
tore by which this family is widely separated from every other known order of the vegetabit 
kingdom. Lindley places them in his Epigynoos group, among a suit of orders all having a can* 
M placentse, but distingnishing the Cueurbital allimee by the character “ Placentas parietal” 
•nd remarks, in- another place they are so closely allied to Passive ” that they scarcely diflht 
except in their sinuous stamens, nnisexnal flowers and exalbuminous seed.” Eadlicher placet 
them between two parietal groups, associating with them another very enriont family, 
aceoe, the affinities of which, if his view is correct, mnst np to this time have been totmly misnn* 
dersto^. The very intimate union of the calyx and corolla, which l«i Jnssieu to view the flow* 
«r as apetakras, and range the order under his class Apetedee, is a point of structure which can* 
not ha overlooked in determining its affinities ; for, thoogh I think Jussieu’s view on this point 
aeaentially incorrect, yet, it has had the efihet of pointing out a relationship with EuphorbiooeMef 
ia MM pokti itriking, bat which might gtheiwiaa hava bean overkokad. Aa aa ardar tha Cth 
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eurbitatme, nn diitingoithcd frain tfcoir atm bat' ^ 

the ceil« of which, in most of the order, m wa^ ipiiK, windkif apwwAi iaiia 

exterior eorfece of the connectimm. Thn^tnietnfw the aiUher, aoiidhlii^ 

markable one of the ovary and frait, added habit of the |dattte aaidtlahtraiimi^ 

aeparate this from every other order in tiho imgatabla htt^idola.' VailflaM^eiai^ 

ever, been r-.ade to find aseoeiirtee near 'trhhdi to ^aee f hem * in the afafaitt taf/wahli^^«|^ 

ordera thus selected, os relatioae, some hfTT^-irnpTriTrr rmn tnfrtrirrr ■finy jitnma: 

exalbumenoas seed, but all, exos|it lindlejr^ gnmip of £|>ifnom, 

objectionable on account of their one«ceUed ovary : bat, «■ a set df hfdihft^ 

oonstructs his Cwar^ttof alienee of plants, haviiif Parietal plaonM ’ prtrirtly ■ -f ||i'twiHiiig_ 

excludes Cucurbiiaeeee. Ihis group, however, remodeling tra altiaaea 1 w^ipralNMfdi ' ^ ’ 

fbnnd upon the whole the bmt place, as agreeing with their general efaaiXMter ** ovary iiiihriar 

Mually having an epigynous disk” hot upon no other account, as in troth they have no rriationa 

here. The term Peponiferae under which Meisner groups 9, and Battling 8 orders is most 

incorrect as being only applicable to one member of the group. 

Gkographical Distribution. This family though essentially a tropical one and of mora 
frequent occurrence in India than in any other country, has yet^ a wide^ distribution over the 
world, a few being found even so far north as Kurope and one in Britain. At the Cape, we 
learn from Harvey’s “ Genera of South African plants” that there are species referable to seven 
different genera: one species is found in Norfolk island : but generally they are rare in Australia, 
Jn equinoctial America and .Africa they are of more frequent occurrence, but no where so abundant 
as in India and her islands, extending eastward to China and Japan. Blujiie enumerates 46 
species found by him in Java alone, which leads one to the inference that the rest of Asia ^will 
be found to produce at least two or thre times as many more. M. Seringe however only assigns 
70 to all Asia including Java, which single fact, shows how little this family is known. Since 
more than half of the whole tiumber are from that small portion. Let us hope this etateuient, 
added to the increasing facilities, which our improved knowledge of their structure confers, ia 
the determination of species, may lead to greater attention being directed to their elucidation, 
which will unquestionably repay the enquirer with a rich harvest of interesting discoveries. 

PiiOPBRTiFS AND UsEs, These are varied. Acrimony and a drastic tendency pervade 
many species, the fruit of some of which afford cathartics of remarkable power, acting, in even 
small doses, with great energy on nearly the whole line of the alimentary canal. 

Generally speaking, however, this intensity of power is of rare occurrence though the property 
is found more or loss active in every part of the plant ; mildly in the roots of some and the leaves 
and young shoots of others, but in greatest intensity in the pulp surrounding the seed. The seed 
themselves do not partake of that property, being in nearly all, mild and oily. There is reason 
to believe that some at least, if not all the edible sorts, owe their freedom from this property 
to cultivation, as some of them in the wild state are found to possess it in great intensity. The 
Lagenarea vulgaris or bottle gourd may be cited as an example, it being recorded that soma 
sailors were poisoned by drinking beer that had been standing in a flask made of one of these 
gourds; and Dr. Royle mentions a somewhat similar case, where symptoms of cholera were 
indmed by eating the bitter pulp. The fruit of many of the species of Cttcumis, the genus to 
which the Melon and Cucumber belong, are powerfully cathartic, among these C, ffardwiekii, 
Royle and C. pmido colocjjntlies Koyle.may be enumerated as the chief, but even the Cucumber, 
especially the. less highly cultivated varieties of this country, are sometimes known to prove strongly 
aperient in susceptible ennslilutions. C, coloaynthes (now Citrullus J is necessarily removed 
from the genus but affords one of the most valuable medicinal agents derived from the order. 

The M 'Ion, C. melo, and C. ulilmimus, so far as I have been able to learn are free from it. 
The fruit of some species of are violently cathartic such as Z>. amara and JL. Bindaal 

of Roxburgh, while those of L, acutangula (CueumU acutangulvs Ainslie) are a favourite pot* 
herb of the natives, and esteemed very wholesome. Some of the species of Bryonia especially 
B, alba aud B. dioica partake of the cathartic properties of the fitmily in great intensity. 
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0i Hm roat jb Btronglj 

whlit ifa« tha tMy ^ m h«i^ Mid 

gr«ftt};, to w $^^$§0$ in flat OUT. Th« purgaUve propertio^^ jtiit bM| bug 

k^BTik uiid m the Bom^odurn wrileri have fallen into uiiaiaBb^ ^ 

fuUy uquai ta power^ evan jwhen dried aa 4 powd«red» to Jalap and whea vaiee^^ 1^ : 

liut of all thoBe yet meationed none approach the BLaierium in the ooaoeotruted etmbaoe af thb , 
qaalitf ; a few grains of the pulp being knoivn oocaeionally to bring on eyiaptogiB jof j^oisoning* 
^ a case is recorded by Or. Chrietison where a person after carrying a speoimen in bis hat wai 
attacked with headache succeeded by colic pains and frequent bilious vomiting and purging. 

Such Mng the predominating quality of the family, it is well to be cautious in the use of 
even the best knQwn-^many however are in use as pot herbs, among these may be mentioned 
with just encomiums the red aourd CucurhUa maxima (C. nupeda Ainslie) the flesh of which 
when boiled somewhat resemldes in taste a fine tender carrot. The water melon Ct^cur&iVa 
ci/rf/Zfi/s so highly esteemed for the cool refreshing juice of its large fruit. I'he white gourd 
^ Benincnm cmfera or Cucm bita pepo ) which Ainslie informs us (under Qucurbita hispida J 
IS presented at every native marriage feast, being supposed to ensure prosperity to the wedded 
pair. The vegetable marrow ( Cucumis ovtfera j justly esteemed one of our finest culinary vege- 
tables ; ami a few others. 

All the numerous cultivated varieties of the melon and cucumber are known to be wholesome. 
Some, if not all the Indian species of Mamordicn^ seem equally safe, 'I'he fruit of several species 
of 7r/r//ov//w'//eAr especially, th owe of 7\ nnguina are in daily use, even among Europeans, 
dressed in <Mirrie.s ; I'Ut those of T. pahmfa are not used and are considered poisonous by the 
natives. Tho'^e of our Vaodnia hdirn^ {Momordica motfadelp/ia, Roxb.) so common in every 
hedge, is eat l>y the natives in their curries and when fully ripe, (quite red and pulpy) seem to 
afford a favourite retmst to many lords. Notwithstanding the drawbacks mentioned above, 
this is certainly a most useful family of plants, owing to the great size of their fruit and the large 
quantity of nutritious matter which the edible sorts afford, and which, on that account, are 
largely cultivated in every part of India. 'J’hose unfit for food, supply many useful medicines, 
bnt even the best known, ought to be used cautiously when not ameliorated in their qualities by 
cultivation. 

Rbmarks on thr Gbnera and Sprcirs. This being a family not yet well understood, 
the limits of the genera are consequently imperfectly determined, whence, in the opini(»n of some 
Botanists, several very unsuitable combinations of species are met with among them. I'his 
seems probable enough, but is an error not easily Hvuided in families so natural, unless we are 
very careful in the selection of our characters, and attentive not to introduce anything extra- 
neous, by the employment of characters derived from organs apt to vary in their forms, for, while 
they appear to give greater precision, they actually weaken the definition, or may even render 
it altogether useless. M. Serenge for example (D.C. Prod.) employs the relative size and shape 
of the calyx segments as generic characters, parts in themselves liable to vary, even in the same 
species, both in size and shape, therefore quite unfit to enter into a generic character, and when 
BO employed are liable either to mislead or to constitute very artificial genera, and, what I 
consider still more objectionai)le, he constitutes one genus on account of its male flowers being 
furnished with a large bractea, but excludes from it Trichosanthes paimala, the bracteee of which 
are equally conspicuous. 

The order is divided into two tribes of very unequal magnitude, the one, Mandirobeaef 
containing only two genera and very few species, the other Cttcurlnteae, to which Meisuar as- 
signs 3.5, but which are reduced by Endlicher to 2^^ genera. 

The first of these trilies Mandirobean^ has by Endlicher been raised to the rank of an 
order. Whether in this view, he is correct I am unable to say, as I have not a female flower 
wherewith to examine the ovary, on the structure of which, as compared with that of true Ca- 
curbifareae, the dt*ciMion of the question must mainly depend. If the carpels are similarly in- 
verted in both, which the section of tbe fruit in the accompanying figure seems to indicata, 
tben^ 1 think it may very well be retained in its present position or at most removed as a sub- 
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order ; if different, that is, if the placenta are, in the nsnal acceptation of the term, truly parie* 
tal, then it ouf;ht undoubtedly to be romored and placed near if not atcually nnited with Pat- 
tifloreae. But in either case, the points of difference, between Nhandirobeae and Cucurbiteae, 
seem quite sufficient to distinguish them as separate orders, should that be deemed a judicione 
arrangement, which is not improbable, were it only for the purpose of simplifying the ordinal 
character. 

Its claims to rank as a snb'order of Queurbitaeeae may be at once admitted, supposingtha 
carpellsry structure the same, on account of the differences in the flowers and anthers which 
are very distinct in the two tribes and by Nhandirobeae having axillary not lateral tendrils. 

Two genera only are assigned to this tribe or order— Zanoffta, (Plate 103), and Fevellea, 
The first of these, so far as yet known are altogether of .‘Asiatic origin and extends from Malabar 
eastwards as far as Java, where Blume found 2 species. The other, which until lately, were only 
known as natives of America, have recently been found in .Assam, whence I have, through the 
kindness of Captain Jenkins, received two species, but unfortunately the male flowers only. 

The 35 genera of Queurbitaeeae, Meisner in his table, distributes according to the stamens 
into two leadingsections— A— stamens free— B —stamens variously united among themselves. 
To the first of these sections he refers only two Indian genera Luffa and CitruUut, others 
have since been added, I'o the other, ten are assigned. They are further distributed accord* 
ing to the number and mode of union of the stamens— the petals free or nnited, the anthers 
whether connate or distinct, the cells regular or bent and anfraotuose, &c. 

Since the publication of this tabular arrangement of the genera, Schrader, a German Beta* 
nist, has published a revised distribution of them, founded on a minute examination of a 
large (proportion of the order, establishing his arrangement of the genera according to charac* 
ters tdken principally from the male flowers. The original memoir, published in a German pe* 
riodieal (Linnea vol. 12), I have not yet seen, but Dr. Arnott obligingly prepared for my nse 
a conspectus of all the genera of that memoir, adding several new ones of his own. This ha 
has permitted me to publish should 1 think it desirable. 

Having satisfied myself, by the examination of several of the sections and genera, of tha 
correctness generally of the characters and the facility of applying them in practice, as well as 
of the greater precision which their adoption confers on our generic characters, I can have no 
hesitation in subjoining this Conspectus and recommending, to careful examination, the princi- 
ples on which it proposes to construct the genera of this very obscure and difficult order, as, I 
think, with some slight modifications it will be found to merit general adoption. Until, how- 
ever, I have had more extended opportunities of doing so with recent specimens 1 refrun from 
saying more in its favour. 

The characters of the tribes were not given, which is of little consequence as the tribe 
Cueurbiteae is, with a single exception, the only one found in India and the whole of the genera 
of this tribe are given, whether Indian or not, to enable those who may give their attention 
to this investigation, to determine genera not hitherto introduced into the Indian Catalogue. 
It may be necessary here to observe, that the fruit, in those genera said to have it baccate, is not 
tmly a baeca, but only a slight modification of the peponida, tbe placenta being only apparently, 
not truly parietal, as in the true becca. 

The following explanatory extracts from the letter which aoeompaoied tbe Conspectas, may 
not inappropriately be introduced. 

“ 1 have lately been revising our East Indian Cucurbitaceae, in consequence of Schra- 
der’s paper in the Linoma, vol. 12. At first I was inciined to consider it worse than useless 
to subdivide old genera, especially Bryonia, as he has done : but when I came to consider hia 
sectional characters, and that the form and position of the stamens and anthers and stigma and 
firuit are, really, the only characters hitherto employed for genera by other Botanists ; and that 
all Schrader has done, is to keep only those species in their old genera that agree with the 
character and turning oat, and making new genera of those that do, not, then 1 felt inclined to 
go great lengths towards adopting his views. I intend here to give you a Conspectus, or 
ttbridgad generic oharaotem, which I have drawn ep , not only In the Indian, but Mso for tbm 
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of the whole world, which I shall not object to your publishing as abridged characters of the 
genera of the tribe Cucurbiteae of Schrader.** 

At the conclusion of the conspectus he continues,— These seern to be all the genera 
known, that truly belong to CucMrbiteae, they have all unisexual flowers. Gronovia has them 
bisexual, but is otherwise very closely allied. Allacia cannot be of this order, unless we 
suppose the description quite erroneous ; and if so, Loureiro may have had before him, in part 
at least, the 7fe//amajoerfaio / Myrianthm cannot belong to Cucurbiiaceae. Thladidnthus 
RungB is imperfectly described as to the stamens, but may perhaps form a 7th tribe. 

I have laboured under great difficulty in making out these characters, partly because 
the published descriptions vvere very imperfect, partly because I had not several of the genera, 
and partly, from the extreme difficulty of examining the anthers after being dried and pressed. 
I would therefore suggest to you and other Indian botanists, to re-examine all the Indian ones 
on living plants, and have drawings made, paying particular attention to the representation of 
the anthers. 

“ At first you may, as I did, confuse section 7 with section 9, but if you will compare the 
flower of CitrulluSi Momordica or Lagenarea with Cvcurbila or Coccinia, you will readily see 
the difference. In section 7, the connectivum is lobed, and the anther cells are placed along 
the edge of the lobes— in sections 8 and 9 the connectivum is not itself lobed, but the anther 
cell is bent,’* (it winds upwards and downwards along the back of the connectivum). 

Warned by the concluding paragraph of the difficulty attending the description of these 
plants from dried specimens, I look occasion, as opportunity offered, to compare some of the 
sectional characters with recent specimens, and feel disposed to think the sections too numer- 
ous, and not sufficiently distinguished. I have not yet succeeded in comparing the whole, but 
would suggest the following alterations, which I think would improve the arrangement. 

Section 6 might with advantage be suppressed, and its only genus referred to section ^5. 
Sections 7 and 9 would be better united, the anthers being the same in both ; transferring, 
however, Cucurbita to section 8, on account of the anthers,which are similar to those of Trichos^ 
antheHf making the insertion of the filaments a matter of secondary consideration, a generic not 
a sectional distinction. 

The difference between sections 7 and 8 would then be — not that in the former the anther 
is lobed and in the other entire, but that in section 7 the back is traversed by an elevated gyrose 
ridge, on the top of which the long gyrose anther cell is placed, while in section 8 there is no such 
elevation, the anther cell being sunk into the substance of the connectivum, not elevated on a 
ridge with a deep furrow between each bend. To this may be added that the oounectiva in 
section 8 is elongated ; hence, from (he union of the three, a cylinder results, while in the other 
their union produces a sort of capitulum. 

Bryonia Garcini, doubtfully referred to Bryonia, is a new species of Pylogyne : Bryonia 
leiosperma, I find, from the examination of dried specimens, is a second species of Mukia, with 
which it agrees well in habit. 

Notwithstanding these differences of opinion, it is not my intention to alter the conspectus, 
but print it simply as it reached me, the few additions I have to make, being included within 
brackets— thus f ]. Before proceeding further it may be well to explain what is meant by 
the term tri-adelphous, as applied to this family, which is of such frequent occurrence in the 
following characters. The normal structure of Cacurbitaceae is to have five stamens, in place 
of which we usually find only three ; but when these are carefully examined it appears tl\at 
two of them are twice the size of the third, and are actually made up of two united : each set is 
then called an edelphi or brotherhood, and the three together tri-adelphous. This structure is 
readily seen in the Pekunkie (Cacumis acutan^lus, Ainslie) where the anthers do not cohere. 
Id those where they do cohere it is not so clearly seen, as they then require to be separated 
artificially before it can be made out. 

In some genera the anthers are described as being one or two -celled ; these characters 
require to be used with caution, as being generally of very difficult application in practice. 
Theoretically every anther is two-oelled, and here in examining a number of instances with 
particular care, under a high magnifier, I have found most of them actually two-celled, though 
on less careful examination they appeared only one celled. If such is the case whet, examined 
with fresh specimens, how much more liable to error must we be when working with dried ones. 
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CONSPECTUS OR ABRIDGED CHARACTERS OF THE GENERA OF THE TRIBE 
CUCUKBITEiE* OF SCHRADER. 


g 1. — Filaments 5, inserted on the throat of the corolla; 
anthers distinct or ii-adelpho7iSy anticousy straight ; fruity 
baccate^ Jew seeded. 

1. COnunpra (Schrad.) Corolla 5-parti te : conncc- 
tiva conniving, oblong, conical : fruit beaked. South 
Africa. 

2. Cyrtonema (Schrad.) Limb of corolla 5-partitc : 
filaments 5, incurvt^d, conncctiva incrassated 3-adel- 
phous ; anthers fixed laterally under the apex. So?dh 
Africa. 

g 2 . — Filaments di or tri^adelphous.^ inserted on the tube 
of the corolla ; anthers lateral^ straight, ^-'^i^-adelphous. 

3. SicYDiiTM (Schlecht.) Corolla 5-petaled, petals 
undivided : filaments 3-adelplious, dilated and incurved 
at the apex ; anthers without a beak. Mexico. 

4. Bryonopsis (Am.) Corolla .^-partite, lobes obo- 
vate, entire, undulated : filiiincnts 3-adelphous, inserted 
on the throat, straight ; antliers pointless : stigma fring- 
ed : berry fev • U'd. East Indies — CouriuLlum. 

6. Achm (Am.) Lobes of the corolla undi- 

vided : filaments tri-adelphous very short ; anthers anti- 
cous, inserted along tlie margins of the (jonnectivum, 
linear oblong ; connertivum prolonged into a short beak 
beyond the anther: fruit baccate (always?) beaked. 
East Indies. Bryonia epigeta, rostrata, dcltoidea, and an 
undescribed species from Malabar. 

OBB.^Ferbaps this and the two last genera might be 
joined to Melothria. 

6. Melothria (Linn.) Lobes of the corolla undi- 
vided, denticulated : filaments 3-adclphou8 ; coimecti- 
•vum pointless : fruit baccate, not beaked. America. 

Obs. — S chrader notices an East Indian one, but that 
may perhaps be an Achmandra. 

7. Ceeatoranthes (Schrad.) Lobes of the corolla 
linear bifid : filaments 3-adeluhou8. America. 

8. Anouria (hinn.) Lobes of the corolla entire: 
stamens diadelphous : fruit somewhat 4 -angled, America. 

5 3. — Filaments f^-adelphons inserted on the top of the 
tube, anthers all cohering by means of their connectiva, 
and applied at the hack along the margins of the conne.c- 
tiva, sigmtdd. (>*) two- celled. 

9. SCHIZORTIOMA (Am.) Style simple, stigma pel- 
tate, fleshy, cleft into 10-12 radiating linear lobes. Andes 
of Mendosa. (Cucxirbita asperala. 4^111.) 

§ 4.—Filamrnt.i: distinct or tri~ ad siphons, inserted on the 
throat of the condla, anthers G or Z’^elphous, gyt'ose, an- 

ticous. 

10. Sphenanthe (Schrad.) Mexico. 

5 a. — Filaments tri-adelphous, inserted at the base of 
the corolla^ anthers lateral, straight, 'd-adelphous. 


11. PILOOTNE (Schrad.) Calyx campanulate; seg- 
ments ot the corolla patent, much longer than the eal^x : 
anthers one-celled : style entire; stignn 1, pileate : fruit 
bHceate, few seeded, obtuse. South Africa. /n- 

dies ~ Bryonia Garcini 

1*2. Z^HN^R 1 A (Endl. ?) Lobes of the corolla quite 
entire : style trifid ; stigmas 3, flabelliform, quite entire : 
fruit baccate, few seeded, blunt. South Africa, East 
Jftdif.s and ? Norfolk Island.^ Bryonia Mysorenses. 
B. Hookeriana. 

Perhap.s this is only a suhgenus of Pilogyne, 

13. Karivia (.Arn.) Calyx iirceolate, corolla scarce- 
ly exserted, lobes minute, quite entire ; anthers 2-ceIl- 
ed ; style entire ; stigma pileato, 3-fid : fruit a peponida, 
many seeded, blunt or with a short thick beak. East 
Indies., Bryonia nmhelluta. B. uinplexicaulis. 

14. Rhywchocarpa (Schrad.) Lobes of the corolla 
denticulate, ciliated ; style trifid ; stigmas 3, jagged and 
toothed : fruit with a long slender beak. Guinea. 

§ 0. — Filaments tri-adelphous, inserted at the base of 
the corolla, anthers all cohering, posticous, linear, straight. 

1.5. MnxfA (Am.) Style entire, stigmas .3, more or 
less cohering, erect. Anthers distinct, one-celled, late- 
ral ; [connectivum prolonged, forming a projecting point: 
a globose abortive ovary in the bottom of the calyx.] 
East Indies Bryonia scabi clla. [B. leiosperma."] 

§ 7. — Filaments .*>, or tri-adelphous, inserted at the base 
of the corolla ; connecfiva toothed or lobed^ anthers applG 
ed at the hack along the margins of the connectivum, and 
therefore fiexuose, gyrose, or anfractuose. 

16. Bryonia (Linn.) Corolla 5 - cleft : anthers tri- 
adelphous, one-celled : style trifid ; stigmas ^ubreniform 
or bifid : fruit ovoid or globose, baccate ; few seeded. 
Europe and East Indies — B. laciniosa, India. B. alba. 
B. dioica, Europe. Perhaps also B. Garcini and leios^ 
perma, but of these 1 have no male flowers by me to ex- 
amine [B Garcini. Stamens tri-adelphous one-celled ; 
cells linear, marginal, not sigmoid, style one, stigma di- 
lated, peltate : ovary few seeded ; pepo inverse reniform, 

2 seeded. This is probably a new genus, but if not seems 
to belong to Pilogyne rather than any other here. It 
cannot ymssibly belong to Bryoiiia."] 

In the European plants, the type of the genus, there 
are two ovules in each of the 3 cells of the ovary — near- 
ly all Bluinc’s species belong to other genera. 

17- CiTRcj.MJs. (Schrad.) Corolla persistent, 5-parted, 
subrotatc : anthers tri-adelphous, bilocular : style S-fid; 
stigma obcordate, convex: fruit a fleshy or dry and 
fibrous, niatiy-seeded peponida. Africa, East Indies. 
Cucurbita citrullus and Cucumis colovynthis. 

18. Ecbaliam (Rich.) Corolla 6 cleft : anthers tri- 
adelphous : ovules in two rows in each cell ; stigmas 
three, two horned : fruit an elastically and irregularly 
bursting peponid i. Europe — Momordica elaterivm. 

19. Momoruica (Linn.) Petals 5, adnatc to the base 
of the calyx, deciduous : anthers all cohering : ovules 


• This tribe contains all th e Fast Indian genera except Schrader refers Erythropapm of Blume to 

Cucurbite* but that genus is very closely allied to Mackaya (Aniott in Jardiuc’s Mag. of ^ol. a nd Bot. vol. 2), 
and does not belong to the order. 
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in a single^ row in each cell ; stigma two lobed ; fruit a 
capsular, elastically bursting, 3 valved pepouida. E, 
Indies^ South Africa and America, 

[* lliis though practically correct is not theoretically 
so, the carpellary structure being the same here as in 
others; each margin has its placenta and ovules: and 
though at any om* section only one row appears, we do 
not find the uyules always attached to the same line of 
placenta on slicing the ovary successively from end to end 
but sometimes on the (me, soinctimeK on the other 8i«le of 
the cell ; such at least I find it in Mormo'dica Charantia.} 

To this genus seems to belong, Muncia^ Loureiro and 
NeuroHpermumy Kaf. 

20. Lupfa (Cav.) Petals 5, inserted in the base of 
the calyx, deciduous: anthers all distinct or di-triadel- 
phous : style 3 fid ; stigma reniform or bipartite* : fruit a 
peponida, at length dry and internally fibrous, usually 
opening by a terminal lid, rarely indebiscent. East i/i- 
dies and Arabia. There are .3 sections of this genus. 

1st. Stamens distinct, Lxtffa peutandra^ acutavgula, and 
Kleinii, 

2d. Stamens S-adclphous. L. amara^ Roxb. and near- 
ly all the species of Turia^ Forsk. 

3d. Stamens di-adelphous — L. iubero&a^ Roxb. 

21. Benincasa (Sav.) Corolla (yellow), five-paHcd, 
patent: anthers 3-adelphou8 : style undivided, very 
short; stigma large, thick, irregularly lobed and plaited : 
peponida, fleshy indebiscent. Asia, 

22. Laciknaria (Scr.) Corolla (white) five pctalcd : 
anthers 3-adelphous : style almost none ; stigmas 3, thick 
and 2-lobed : peponida fleshy and indebiscent. ludia^ 
South Africa, 

f 8. — Filaments^ ^•adelphous, inserted on the tube of 
the corolla ; connectiva entire^ anthers 3 or mon-adelphous^ 
posiicoust Umar^ bent upwards and downwards : calyx 
hngy tubular, 

23. Trichosanthf. 8 (Linn.) Segments of the corolla 
lacerated and fringed : anthers 3-adelphous ? or all unit- 
ed : style trifid ; stigmas oblong, subulate : fruit a pepo- 
iiida, many B»*eded. E. Indies. 

I reunite Involucrarea to this as a mere section de- 
pending on the bracteas, the character taken from the 
anther not holding good, at least T. Cucvmeriria has fre- 
quently the anthers all united, and 1 suspect also T. an- 
guina ; perhaps they only become tri-udelpbous aflcr 
tecundating. 

[In all the species I have had an opportunity of care- 
fully examining, the anthers arc monadelphous or united. 
The style is not trifid, nor properly speaking the stigmas 
subulate, as they cohere nearly to the apex by their cen- 
tral face, though the atigmatic surface extends for some 

EXPLANATION 

ZaNOMIA IMDICA. 

1. Flowering branch (male plant) natural size. 

2. Male flower, the petals removed, showing the 3- 
iobed calyx and inseriion of tlic anthers. 

3. An expanded flower showing tlie petals and stamens. 

4. Corolla and calyx detach <*d, the stamens more hit'll ■ 
ly mc^nijitd^ to show the form of the anther. 


distance outwardly, and presents a somewhat subulate 
outline. 

In T. aw/yw/wa they arc never tri-adelphous, the an- 
thers cohere to the last as represented in the aeeompHii\- 
ing figure 'I’his last species will) T. globosa, and tri- 
Jolmta^ Plume, and Involucrarea, Serauge (7'. Wallich* 
ana) form a very characteristic section, perhaps n eub- 
genus, distinguished by ibeir curiously bractcated male 
flowers], K. W. 

24. GvMNorKTAi.UM (Am.) Calyx constricted at the 
mouth; corolla (yellow) 5 parted ; segments quite en- 
tire : anthers all closely cohering : fruit baccate, ovate, 
beaked, few-seeded: seeds large, roundish, with a blunt 
margin E. Indies. There arc two species — 

1, G. Ceylanicvm (Am.) L(*aveR deeply 5-lobed* 

perianth glabrous : J3?'i/ima tubifloro W. ami A. ’ 

2. G. Wightii (Am.) Leaves 3-5-angle-lobcd ; peri- 
anth hairy. Courtullum, 

§ ^•—Filaments usually tri-odelphous, inserted at the 
ba.se of the perianth ; ronnectiva entire, unless irhen pro- 
duced into a\tpendage,s beyond the anthers : anthers linear^ 
posticous, bent upwards and downwards {calyx campanu- 
late or rarely infundibuliform.) 

2.1. CucijMis (Linn.) Corolla 5 -parted : anthers tri- 
adelphous, or all i>r them slightly cohering, with append- 
ages at the apex ! IVponida fleshy, iiidehiscent, or rarely 
irregularly dehiscent, polysf)ernioiis ; seeds ovate, com- 
pressed, sharp edged. Asia, Africa and America. 

2 G. CnenumTA (Linn.) Corolla campariulatc, 5-cleft ; 
filaments tri-adclphous at the base or quite inonadel- 
phous ; anthers all cohcM ing, without appendages : pepo- 
nida fleshy, indebiscent, polyspennous : seed with a 
slightly thickened edge. Asia and America. 

27. Ki.atruii'M (Lin.) Petals scarcely united at the 
base : filaments inonadelphous, anthers all cchering : 
style thick ; stigma capitate : fruit a coriaceous, one-ccll- 
ed, few seeded capsule, bursting elastically by two or 
three valves. America, 

28. ScHizocAiuUM (Schlch.) Corolla infundibuli- 
forin, quite entire : filaments b-adelphous : anthers all 
cohering; peponidu many seeded, bursting by several 
valves that cohere by tbeir apex. Mexico. 

29. CecciNCA (W. and A.) Corolla campaniilntc, 
segments acuminated : filaments monadelphous, aijtlicrs 
tri-adelphous, conniving, without appendages ; peponida 
somewhat baccate, many-seeded. [Usu.illy of an (oblong 
oval shape and bright red when ripe.] East Indies. 

§ 10 , — FilamcJits menadelphous, connate into a column, 
which is capitate a^hc apex, and then hearing the gyruse 
posticous unthers^m 

80. Cephauandra (Schrad.) South Africa, 


OF PLATE 103. 

5. A fruit LUt transversely. 

6. A seed. 

For this figure and dissection the draftsman is wholelv 
responsible. If v\a8 executed while 1 was in Englanci, 
and I have had no opportunity of comparing it with liv- 
ing plants to ascertain its accuracy. 1 suspect however 
there is aa error iu making it a monoecious plant. 



32 


ILLUSTRATIONS OF INDIAN BOTANY. 


EXPLANATION OF PLATE 104. 


Trichosanthes i-almata. 

1. Flowerinp; liranah of fhe nuile plant, uninral size, 

2. A fiowrr Hplit open to show the insertion of the 
stainetis. 

li. Stamens detached. 


4-/5. The same split open, showint^ the long cells of 
the anthers, winding upwards and downwards on the back 
of the eonncctivuni. 

6. The staininnl column cut transversely, showing the 
anthers one-celled. 


EXPLANATION OF PLATE 105. 


Tricho-santhes talmata. 

1. Flowering branch of the female plant. 

2. A flower split open showing 4 sterile anthers. This 
number is not uniform. 

y. Ovary, style and stigma. 

4. Ovary cut vertically, through some oversight the 
more important iriinsverse section is not given. 

5. A mature fruit, natural size. 


6. The same cut transversely, showing that the pla- 
centa at this period contract adhesions to the parietes, 
which is not the ease at first. 

7. A seed with its pulp. 

8- 'fhe pulp removed. 

y. The same cut transversely. 

10. A cotyledon with its minute radicle. 

1 1 . 1 he (ictached radicle and plumula. I fear thi>- 
last hgurc is not quite correct. 


EXPLANATION OF PLATE 105^ OR 121. 


Ob 8.--T^ ! ite was prepared long after the others which will account for the error in the numbering. The 

object of it i ulubtrate my remarks on some of the sections of Dr. Arnoif s Conspectus. 


CucURBITA MAXIMA. 

1. Female flower the corolla removed, showing the 
ovary, style, stigmas and disk, 

2. Male flower corolla removed, showing tlie calyx and 
stamens, anthers like those of Trtchosanlhes. 

3. Detached stamens 

4. Female disk, the style removed to show the sterile 
gland-like anthers. 

5. Ovary cut transversely, showing the inverted car- 
pels with the aid of colouring a little more distinctly 
than in nature. 

6. The ovary cut vertically. 

COCCINEA IND’CA. 

1. Female flower. 

2. Male flower, corolla and calyx removed to show the 
stamens which coiTes[)oud in form with the accompany- 
ing figures of sectioi. 7, b i not with Cucurhita. 

3. Style and stigmas. 

4. Ovary cut vertically. 

5. Cut imnsversely. The rarpillary lines though ap- 
parently single, arc actually double and do not cohere in 
the very early stages of the ovary. 

G. A full grown fruit reduced in rffll 

7. The same cut transversely, snPfing the changes it 
undergoes in its piogrcBS towards maturity. 

8. A seed. 

9. The same slightly magrafied^ 

10. ( By mistake 1 a cotyledon showing the radicle 
at the base. 

11. A seed, testa removed showing the naked cotyledons. 

Momordica chauantja. 

1. Male flower and a detached petal, showing the 
Stamens in situ. 

2. Detached stamens. 

3. Stamens separated showing the conncctiva, not 


more lobed than in Coccinia. 

4. Apex of the ovary, with calyx, styles and stigmas. 

5. Ovary cut transversely. 

G. A seed. 

7. A cotyledon and radicle. 

8. A seed cut transversely. 

Luefa pentandra. 

1. Male flower corolla removed, anthers undulating on 
the margin, but not lobod. 

2. Female flower similarly dissected. 

3. Ovary cut transversely. 

4. A pi»rtiouofit cut vertically, 
fi. A seed. 

6. Cut transversely. 

MuKIA SCADRILLA. 

1. Male flower. 

2. The same opened showing the anthers from within, 
not cohering, and abortive ovary. 

3. Anthers different views. 

4. Female flower. 

5. The samp, corolla removed. 

6. A mature fruit. 

7. The same cut transversely, 2- celled with 2 seed in 
each, 

8. A seed somewhat smaller than nature. 

9. fhe same magnified, rough on the surface. 

10. Cut transversely. 

11. Divided longitudinally. 

12. Cotyledons, testa removed. 

CUCUMIS TBIQONUS. 

1. Male flower, split open. 

2. Stamens detached, one of them separated and seen 
from within. 

3. Female flower dissected, showing the styles and stigmas . 
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4. A young fViiit. 

5. 1'ho sarnu cut tranfiverfjcly. 

6. -A Bccd divided vertically. 

7. Cut truUBVcrsely 

LaOEVAUIIA VllLOARIS. 

1. Stamens as seen wIkmi the corolla is simply removed. 

2. The same, the anthers separated to show their lobed 
form. 

3. A detached stamen showing it lohed but not much 
more so than in Cncvinea. 

4. Ovary, style and stigmas. 

3, The same cut transversely. 

ZkiINUHIA IloOKERTARA, 

1. Male flower, stamens free. 


2. The same split open, showing the iiisertiouj of Ihf 
Stamens and largi* ahortive ovary. 

3. (Hy inisiake 8) detached stamens. 

4. Female Hower and ovary. 

5. 'J he same split open to show the styles and stigmas 
and abortive stamens 

Ons.— This liginc w-as prepared from dried specinu ns, 
but apjiears siilhcicnt ly perfect to show^ that § iiiui (>, 
might without incoii\cinciice, perhaps with advantage he 
united so far as (he sumicns are concemed for the anthers 
of Mukia do not colnna* tiiough conuivent and less dis- 
tinctly fn‘c than tliose of Zt hneria. 

'rh<‘ })late as a whole* amply 1 think establishes tlie po- 
sition with which I started, that the sections arc too nu- 
merous. 


LXIX.-PAPAYACK.^^. 


This, though one of the smallest, is yet, in some respects, a very interesting order. 'I’he 
number of its species seem to amount to only 0 (u T, and form two genera, neither of wdiich are 
considered of Indian origin. The l^ipaw tree, the only one met with in India, being introduced 
from America. 'I'his tree is usually supposed to be always dicncious and I have even heard the 
possiliility of the union of the sexes on the same plant questioned. The prevalence of this 
opinion conil)inecl with the general acquairitance, in India, with the usual form of the tree, has 
induced me, in the accompanying figures, to present unusual forms, partly with the view of re- 
moving such erroneous opinions, hut [)riiicipally to illustrate a pmint in vegetable physiology not 
generally understood. I allude to power which vegetables possess, in particular circumstances, 
of developing organs which are usually suppressed. In the first of these plates we have an in- 
stance of a ramous specimen of this tree, to show, that though H rarely developes lateral buds, 
yer, that they exist in the axil of each leaf ijnd are readily developed when the terminal one 
has been injured. 1'he main trunk of this tree had been injured and many lateral buds are de- 
veloped and now form vigorous branches. The next presents two panicles of male flowers every 
branch, of the larger of which, is furnished with one or more fertile flowers : the smaller is the 
usual form without fertile flowers the former was taken in dune from a tree growing in moist 
rich soil on the bank of a canal, in the tlien cool and humid climate of Quilon ; the other grew 
in Madras. T he monoecious plant is also of frequent occurrence in the cool climate of Kandy in 
Cevlon, but I have never seen a single instance of the kind in the hot dry climate of the Carnatic. 
This fact affords a strong confirmation of the truth of an observation of Mr. Knight, that he 
could render melon plants much more prolific of fruit by cultivating them in a very cool atmos- 
phere, almost every flower produced in such circumstances being fertile, while male flowers pre- 
dominated in opposite circuir.siances. In the Papaw, this is accounted for l)y each male flower 
beii g furnished with an ovary, usually rudimentary, hut which is yet capable of becoming fertile. 

The Papaw is, except in the circumstances above mentioned, usually a tree without branch- 
es with a cylindrical succulent lactescent stem, of so very rapid^growth that it often attains suf- 
ficient maturity to bear fruit within \H months from the time the seed was sown. The leaves 
which are large digitately palmaiifid on long hollow petiols without stipules, form a capacious 
tuft or crown on the apex : the male flowers form large drooping panicles while the females 
are nearly sessile. 

‘‘ Flowers unisexual. Calyx minute, 5 toothed. Corolla monopetalous, inserted into the 
base of the calyx, in the male tubular and 5-lobed ; in the female divided nearly to the base 
into five segments. Stamens 10, inserted on the throat of the corolla : anthers introrse, 2-cell- 
ed. bursting longitudinally ; those alternate with the lobes of the corolla on short filaments, 
those opposite to the lobes sessile. Ovarium free, I -celled : ovules indefinite: stigmas sessile, 

5 lohed, lacerated. Placentas 5, parietal. Fruit succulent, indehiscent, I -celled. Seeds inde- 
finite^ parietal, enveloped in a loose mucous coat ; testa brittle, pitted. Embryo in the axis of 
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a fleshy albumen : radicle slender, turned towards the hilum ; cotyledons flat.— Trees without 
branches. Leaves alternate, lobed, on long slender petiols.*^ 

Affinities. Jussieu originally arranged Carica and the genera now referred to Passifio^ 
reae as allied genera, under Cucurbifaceae / remarking, that they were principally distinguished 
by their superior ovary, he like others considering the Peponida as a Lcelled parietal fruit, and 
thus placed them between Cucurbitaceae and Urticaceae. Their affinity with the former is still 
asserted but not with the latter. In my remarks on Cucurbitaceae I have shown that in com- 
mon with all other parietose orders they can have no very close affinity with that family 
on account of the wide difference in the structure of their ovary. With F^axsi/loreae they are 
clo«5ely connected by one character, common to both, but not constant in all the species, the 
placentas, namely, being spread over the whole surface of the carpels in place of confined to 
their lines of junction. 'J'he seed, which I have not seen well described, may perhaps 
afford other characters. It is enclosed with a quantity of thin mucous pulp, in a hyaline sack, 
arillus ? is of an oval shape, the testa thick, exteriorly black and of a loose cork like texture, rough 
and corrugated internally firmer, polished within. Sir W. J. Hooker describes it, as about the 
size of a hemp seed, “ roundish, compressed, almost black, but covered with a transversely 
wrinkled, loose, greyish, skin or arillus, and enveloped in mucous.” 'I'his description docs not 
quadrate with specimens now before me — the testa of which evidently consists of 2 layers, an 
outer one , ngy or snherose, furrowed, and an inner denser and polished witlnn, enclosed with- 
in a loos isparent sack hut no proper arillus. The seed itself agrees in structure with those 
of both tjuphorieaceae and Urticaceae, as does tho.se Pasfu/lormHy which however foim only 
B remote affinity when not supported by characters taken from the ovary or mature fruit. I 
look upon Papayaceae as more nearly related to Passijloreae than to any other order, though 
sufficiently distinct. 

Geographical Distribution. America is the native country of this order, which is only 
known in other countries as objects of cultivation, hut as such, the Papavv has become widely 
distributed, apparently readily ad:)pting itself to every variation of climate within the tropics. 

Properties and Uses. These are about the most curious of any yet met with in the 
vegetable kingdom, but so little known in India, that T am under the necessity of having recourse 
to the experience acquired in the West Indies to make them known. These accounts though 
rather too long for this work I shall not attempt to abridge, hut introduce in the words of the 
originals. One circumstance 1 have observed, not mentioned oy either, is, that the ripe seeds 
when chewed yield in a very marked degree the pungency and flavour of iiasturtlmn or Indian 
cress. I'his flavour and taste is possessed by the seed proper, not the testa, which is insipid. 
The first of the following extracts is from the pen of 8ir W. J. Hooker, puhhshed in the Bota- 
nical Magazine. Nos. 99 — and the last from a paper by Dr. Holder, long a medical prac- 

titioner ill the W est Indie.s, pulilished in the Wernerian Memoirs, vol. 3d page 245. 

“ 4 he Papaw Tree is of rapid growth. St. Pierre probably spoke from his own knowledge, 
when he described Virginia as having planted a seed, which, in three years’ time, produced a 
trunk twenty feet high, with its upper part loaded with ripe fruit. It is for the sake of this 
fruit, mainly, that the plant is cultivated ; hut if the flavour were not better than that yielded 
by what ripened in our stove, I cannot recommend it as at all agreeable. Brown in bis Natural 
History of Jamaica tells us, that it has a pleasant sweetish taste, and is much liked by many 
people ; that, while y(»ung, it is commonly used for sauce ; and when boiled and mixed with lime 
juice and sugar, is not unlike, or inucli inferior to that laade of real apples, for wdiich it is com- 
monly substituted.” In the opinion of Sloane it is not a very pleasant fruit, even when helped 
with pepper and sugar; and the more ordinary use, he adtls, of this fruit, is before it is ripe, 
when, as large as one’s fist, it, is cut into slices, soaked in water till the milky juice is out, and 
then boiled and eaten as turr.ips, or baked as apples. 

The juice of the pul[>, according to Dkscouktilz, in the Flore Medicate des Antilles, is 
used as a cosmetic, to remove freckles on the skin, caused by the sun ; and the negroes in the 
French colonies employ the leaves to wash their linen instead of soap. 

A# a medicinal plant, the Tree is particularly deserving of notice. Hermandrz 

long ago spoke of the milky juice of the unripe fruit as a powerful vermifuge ; which has been 



ILLUSTRATIONS OF INDIAN BOTANY. 


35 


Mnfirmed by M. Ciiarpbntirr Cosbioni, ai mentioned in the Asiatic Researches, by Dr. 
r LBMiNG (vol. ii. p. 162). A single dose, that gentleman says, is sufficient to cure the disease, 
however abundant the worms may be. Another French writer (PouPiiK Desportes) recom- 
mends the use of the powder of the seed instead of the juice. 

But the most extraordinary property of the Papatv Tree^ is that which is related, first I 
believe by Browne, in his Natural History of Jamaica ; namely, that water impregnated with 
the milky juice of this tree is thought to make all sorts of meat washed in it very tender; hut 
eight or ten minutes steeping, it is said, will make it so soft that it will drop in pieces from 
the spit before it is well roasted, or turn soon to rags in the boiling.’^ Mr. Neill mentioned 
this circumstance more fully in his interesting Horticultural tour through Holland and the 
Netherlands; and it has repeatedly been confirmed tome by gentlemen of this country who 
have been long resident in the West Indies, and who speak of the employment of the juice for 
such a purpose as of (juite general occurrence ; and more, that old hogs and old poultry, which 
are fed upon the leaves and truit, however tough the meat they afford might otherwise be, it is 
thus rendered perteuily tender; and good too, if eaten as soon as killed, but that the flesh very 
soon passes intti a state of putridity. 

Whether this power of hastening the decay of meat be attributable to the animal 
matter or Ji brine contained in the juice of the Papaw or not, I will not pretend to say, but the 
presence of such is a iant scarcely less wonderful than the property just alluded to. Two spe- 
cimens of the juice were bmuglit from the Isle of France ; in the one the juice had been evapo- 
rated to dryness, and was in tlic state of an extract ; in the other, the juice was preserved by 
being mixed with an equal bulk of rum. Both were subjected to analysis by Valquelin. 
The first WHS of a yellowisl) wiiite colour, and semitransparent. Its taste was .sweetish. It 
had no smell, and was pretty solid; hut attracted moisture when kept in a damp place. The 
second was reddish brcvwn, and had the smell and taste of boiled beef. When the first specimen 
was macerated in cold water, the greatest part of it dissolved. l‘he solution frothed with soap. 
The addition of nitric aci<l coagulated it, and rendered it white ; and when boiled, it threw down 
abundance of white flakes. When the juice of the Papaw is treated with water, the greatest 
part dissolves ; but there remains a sulistarice insoluble, which has a greasy appearance. It 
softens in the air and becomes viscid, brown, and semitransparent. When thrown on burning 
coals it melteil, let drops of grease exude, emitted the noise of meat roasting, and produced a 
smoke which had the odour of fat volatilized. It left behind it no residue. J'he substance was 
Jibrine 'I'he reseinhlance between the juice of the Papaio and animal matter i.s so close, that 
one would he tempted to suspect same imposition, were not the evidence that it is really the 
juice of a tree quite unquestionable.” 

fibri ne had been supposed, previously, to belong exclusively to the animal kingdom : 
but it lias since been found in olhe4’ vegetables, especially in Fungi, 

riie effects of the juice of ihe ('arlc'i Pap tya, or Papaw Tree, whether of the fruit, stem, 
or leaves, or even of the exhalation from the plant, in lessening the cohesion of the muscular 
fibre, and acting on the fibrin of the blood, are matters of common observation in the Island of 
Barhadoes ; the inhabitants availing themselves of this profierly, to render more delicate, when 
thought necessary, the beet, mutton, pork, and poultry of their tables. If the milky juice, 
which is readily procurable by incision into the tree, or unripe fruit, he thoroughly rubbed on 
the flesh of a tough or old animal, and the animal he cooked by roasting, the filires so complete- 
ly lose tlieir cohesion, that tlie flesh will fall from the hones, or he separated by the slightest 
force. If a smaller quantity of Ihe juice be used, the flesh wid he rendered tender; but so 
great is the effect, and so diflicult is it to ascertain the degree to which it may be carried, if the 
milky juice be directly applied to the flesh, that another and more certain mode has been resort- 
ed to, for procuring llie inleneralion of the flesh of different animals. By simply susfiending 
the animal to n bough of the tree, for a of time proportioned to the size of the animal, or 

of the joint of meat, (he fl.ish is found to be sufficiently intenerated. A particular friend of 
mine, was in the constant habit of having his meat so prepared for his table, and was particular 
enough (or thought it necessary), to use his watch to regulate the time of suspension. 

This nualily of destroying the cohesion of tlie muscular fibre, probably resides chiefly in 
the milky juice, or in the vapour, which, \ conjecture, is exhaled from the tree, since the boiled 
fruit, wheu given to animals; does not produce this effect to such a degree as to be sensible. The 
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fruit is used bj all ranks of people ; cooked in its unripe state, as a vegetable ; or served up, 
vrhen ripe, as part of the dessert, with perfect impunity. 

It is a common practice with some of the farmers of the Island of Barhadoea, to give an 
infusion of the raw fruit ; or, to speak more exactly, a diffusion of the milky juice in water, 
extracted from the fruit, to horses, with a view, as they express it, “ of hrenking aown the 
blood and it is a fact, well established, that if given to a horse, whose blood exhibits thecupp* 
ed buffy coat, it will, after some time, produce a loose coaguluni, and reduce the inflammatory 
symptoms which gave rise to it. I understood, from my friend, the late Dr. Jones, of Barba- 
does, well known in this University, by the publication of an ingenious experimental fhesis, that 
he had ascertained this to be the effect of the papaw juice on a horse, which had cough, and 
whose blood was buffy; and this account has very recently been confirmed to me. by a near 
connection of Dr. Jones’s, a gentleman who formerly lived with iiim, and who is at present a 
residenter in this city, as a student of medicine. 

That this remarkable effect is independent of putrefaction, or of a process verging to pu- 
trefaction, is rendered extremely probable, by the fact, that it is not conii led to dead muscular 
fibre, but is produced on the circulating blood ; or, at least, on one of its constituent parts. 
At the same time, the consequence of this effect will no doubt be, by its nnchanical operation, 
to promote and hasten putrefactiou, on aci^ount of its destroying the cohesion of the flesh, and 
separating the fibres. This is a fact so well known to the housewives of the colony, that they 
will not purchase, for salting, pork which ha.s been partly fattened on the boiled fruit of the 
papaw fa tice commonly followed by the negroes of the colony), on account of the flesh 
not bein' ocientJy firm for salting ; or, at least, liecause they find, by experience, that, after 
having undergone the process of salting, it will init keep as long, or as well as flesh of hogs 
which have lieen fattened on any other aliment. What is reinarkatjle, this effect is observable, 
although the flesh of a recently killed animal, fed on the lioiled papaw fruit, is not sensibly in- 
tenerated : For a society of gentlemen, who were in the habit of dining periodically with the 
late (Jovernor of Barbadoes, Sir George Beckwith, fed several animals in this way, with a view 
to ascertain the effect on the flesh We found, that when the animals so fattened, were served 
up, their flesh was not, to the taste, more tender than that of other animals at the table, fed in 
the common mode. 

The health of animals fed on the Papaw, is not injured by that diet. 

I may add, that the juice of the Pamw has been, by some, administered as a vermifuge to 
children, whether with marked success I arn doubtful. 

The chemical analysis of the jui(?e of the Carica Papatja has given, in the hands of Vau- 
quelin, some very curious results : from them, lie draw.s the following conclusion. 

“ r think,” says he that there cannot beany doubt that the juice of the Papaw is a 
highly aniinalized substance; at least it possesses all the characters, and yields all the products 
of one. I confess that it has no perfect similitude with any known aninirtl matter. Never- 
theless, I believe that which it resembles most, is animal albumen ; since dried, it dissolves, 
like it, in water. Itj solution is coagulated by heat, by the acids, by the alkalies, the metallic 
solutions, and the infusion of nut-galls. And, in fine, because, by distillation, it yields the same 
products as any animal substances whatever. It is not the animal nature of this substance which 
ought to surprise us ; for the juices of almost all plants contaiu some of it ; but its abundance and 
its purity in that of the papaw.” 


EXPLANATION OF PLATE 106. 


Carica Fapayct— female plant. 

1. A full grown tre<\^)re8enting the unusual appearance 
of bearing several large branches, attributable to the ter- 
minal bud of the parent stem having been injured which 
caused the lateral ones to shoot. 

2. A female flower, natural size, 

o. Ovary and calyx, petals detached. 

4. Portions of the stigma more highly magnified. 


5. Ovary cut transversely. 

6. Cut vertically — one-celled, the whole inner surface 
covered with ovules. 

7. A seed enclosed in its sack or arillus. 

8. The sack opened showing the seed. 

9. Seed cut transversely, showing the embryo in the 
midst of a large albumen. 

IQ. Seed cut veitically showing the embryo in situ. 
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EXPLANATION OF PLATE 107. 


1. A panicle of flowers of Carica Papaya taken from 
a male tree, but in this instance having female flowers 
mixed. 

•J. A male flower split open, showing the 2 rows of 
stamens and abortive ovary in the bottom of the tube. 

8. One of the female flowers detached and the petals 
forced open to show the ovary. 


4. The same, cut open. 

5. A Papnw taken from the same tree smaller than 
those produced on the female tree, but otherwise perfect. 

6. The same cut verti<'all^^ showing the seed tn si/m. 

7 * Portion of a panicle of male flowers the usual foim. 
8. Male flowers split open, 

9 & 10. Back and front views of the stamens. 


LXX.---PASSIFLORE/E. 

This like the last can scarcely he viewed as an Indian order, a very few species only, out of 
nearly 200 described in Botanical works, having yet been met with in Asia. America, especially 
the warmer provinces is the grand storehouse of these elegant and deservedly much admired 
flowers. 

I his family approaches Ctwurbifnceae in its tendril hearing stems and diffuse climbing habit, 
l)Ut in scarcely any other well marked particular. Its flowers are very different, its fruit are supe- 
rior and distinctly parietose, and ii.s seed are albumenous. Notwithstanding tliese important 
differences nearly all Botanists agree in placing these onlers next earh other, and Jussieu even 
united them, not however without remarking on the very difftM’ent position of the ovary in the two 
tribes. In habit their agreement is so strong that without examination of the flowers or fruit our 
species of Modexta might readily lie referred to Cvcurbitacene, hut the slightest examination of 
either flower or fruit at once shows a wide difference. Lindley hou ever remarks “ there can he 
no doubt (hat are really little more than Passi/forean with inferior fruit” an 

opinion we shall consider more at large when we come to consider their affinities. 'J'he order is 
thus characterized, 

“ Sepals r> (rarely 4), foliaceous, united below into a short or elongated tube, the sides and 
throat of which are lined with a eorona composed of filamentous or annular processes. Petals 
perigynons, inserted between the corona and the (^alyx-scgnients, with which last they are as 
numerous, and altei nate, usually almost homogeneous wilh and shorter than them, very rarely 
larger than I hem aiul with the usual appeuramNi of pcials, sometimes watiting. Stamens .5 (very 
rarely indefinite), moiiadelphous, usually with proce.sscs fVoni the torus between thorn and the 
petals: anthers inserted by their base, 2 colled, bursting longitudinally on the inner side (hut, 
from their being often roilexed, apparmitly opiming outwardly.) Ovarium free, I colled: ovules 
indefinite, attached to 3 (or very rarely 4 ), pririet d placentm : styles 3 (or very rarely 4), or none. 
Fruit naked or surrounded by the calyx, I -celled, usually 3-valved, sometimes dehiscent and locu- 
liciile, soinelime.s fleshy and indehisceiit. Seeds indolinite, compressed, wit h an arillus or slro- 
phida; testa brittle sculptured. Embryo straight, in the centre of a thin fleshy albumen : radicle 
pointing to the hilum.” 

Affinitiks. It is an axiom in Botany, in the determination of natural affinities of plants 
that the nature of every part of the plant must ho umlerstood and explained, to enable us to 
compare one organ with another in different families, and in that way ascertain in what points 
they associate and in whai they differ. This is not always an easy task, and in the present 
instance, the elucidation of the parts of the flower has given rise to much difference of opinion 
among the leaders of the science. 

Jussieu first described the parts called petals in the above cliaracter as an inner division of 
sepals, and viewed the order as apetalous. DeC'andolIe so far agrees in this view, as to call the 
inner row sepals, hut nevertheless considers the order polypetalous which, Lindley well remarks, 
he is unable to understand on the supposition of the inner series of floral envelopes being 
calyx,” and therefore, with other Botanists considers the outer series as the calyx and the inner 
as petals, first, because they have the ordinary position and appearance of calyx and corolla, the 
outer being green the inner coloured, and secondly, because there is no essential difference be- 
tween the calyx and corolhi except the one being the outer and the other the inner of the floral 
envelopes. Neither hhuiliclier nor Meisner, both of whom quote his work, seem to coincide in 
the correctness of this view, since they both describe its floral envelopes as a perigo**ium corolla 
like 8-10 cleft, with an outer and inner series, but both arrange the family among orders having 
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double floral envelopes, that is, a calyx and corolla, thereby, determining^ its place in the system, 
solely by the structure of the ovary, leaving the corona, the most conspicuous part of the flower, 
altogether out of their consideration. 

In this it appears to me all have erred, for if the above stated axiom is of any value it must 
be either uniformly acted up to, or altogether discarded, and to say merely that they are pro- 
cesses gives no information. Lindley remarks of them, that they are “ apparently metamor- 
phosed petals/’ and afterwards adds. 'The nature of the filamentous appendages, or rays as 
they are called, which proceed from the orifice of the tube, avul of the menjbranous or fleshy, 
entire or lobed, flat or plaited, annular processes which lie between the petals and the stamens, 
is ambiguous. I am disposed to refer tliem to a peculiar form of petals, rather than to the 
stamens, for reasons which I have assigned in the Hort. Trans, vol. (5, page 309, for under- 
standing the normal metamorphoses of parts of fructification to be centri-petal.” In this opinion 
I fully coincide as, to me, it appears quite unquestionalile that these filamentous or nnnular 
processes constitute in reality the corolla of these curious and unique flf)wers as they occupy (he 
same place in the flower which, in more regular flowers, the corolla does. I'here is a double 
series of sepals, in like manner there is double series of these processes, at least so it is in P, 
lawina, the species now before me, the exterior smaller the interior larger. In further con- 
firmation of this view we find between them and stamens, the regular situation, the torus, but so 
mu(^h produced that after liriifig the tube of the calyx (the true nectariuin of this plant,) it forms 
a curtain, as it were, emiwacing the pocbw.arp, by wi\ich the cotnmunication between the upper and 
lower portions of the tube is intercefited (see plate I0'<, fig. 4). Should this explanation l)e ad- 
mitted, v . can satisfactorily account for a portion of the structure, not hitherto clearly made out, 
and at the same time enable us with strict propriety to retain the order in its present place, 
among the polypetalous orders. 

I'he above character might then he thus modified : sepals 10 (rarely R) in a double series, the 
inner series petaloid, united below into a more or less elongated tube: corolla perigsnous, poly- 
petalous, heteromorphous, composed of numerous filamentous or annular processes; torus lining 
the tul)eof the calyx reflexed at the insertion of the corolla fonr)ing a free margin. Stamens, &c. 

This structure, shows at once, lliat in so far as the flower is coricerned, we cannot without 
consideraijle violence adopt the opinion above quoted, that the [)assi()n flower is little else than 
an inferior flowered Cuci/rhifacea, no i'NCtjrbUaci^ous, plant having su<*li a complex flower, still 
less can we adopt this opinion on a comparinon of the fruit, which, as stated under Cu urbifaceae, 
are most widely different. Had the ovary and fruit been similar in the f\^o orders, I should not 
have hesitated in adopting that view, but cannot, while I find such obvious differences in [>otli 
flowers and fruit. The nearest relation of this order is, as already stated, Papayaccae 
which, so far as I can judge from figures and descriptions, is even more nearly allied than either 
Luaseae or Malislierbiaceac , though the latter is united as a section of it by DeCandolle. 

Gkooraphical DiSTRiniJTiox. As already stated America is the head quarters of this 
family, hut they expend thence to Asia, Africaand the? tropical parts of Australia, none to Eu- 
rope. In South America and the West Indies they abound, climbing from tree to tree and 
filling the woods with their beautiful and singular floweis. Of the? genus Passiflora we have 
have certainly 2 species in India, P. Lesc he runfJtii from the. Neilgherries, Pulneys and She- 
varoy hills and P. nepalG/tsis from Nepaul ; a third is P. Moluccana found in the Straights of 
Malacca. The one I have figured as a new species was so named aid the impression printed 
before I had an ofiporlunity of examining good specimens, I have simte met with it in the 
garden of the Horticultural Society of Mysore, or, one so accurately corresponding with the 
figure that I have no douht of its being the same, and that, from the character, I consider 
either P inhihnn.Qv P. species, judging from characters oidy, scarcely distinct, .’f 

really distinct from both those indicated, arui it prove a native of Oylon, I should then infer 
it formed the l)as<*^ of (imrtner’s genus Fnreca^ the fruit of which as repre'-ented by him agrees 
very wtdl with drif?(l .specimens (A this sfiecies, u hen gathered before qidte ripe. 

I'he genus Mtdecrji, is prinmpallv of Asiadc ami .Afrii^an fwigin, one is from Autralia, but 
none has yet been observed in America. I'he species however appear to be more numerous ill 
Java than India, half of those described being from that Island. 










PORTULACE^. 
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pHOPBRTiiig AND U»R8. On this subject nlmost nothing is known, the fruit of some spe- 
cies of Paxiijlora ere edible and the succulent juicy pulp which surround the seed is cooling 
and pleasant to the taste. The root of one species, P, qmdrnngularU, is said to b# power- 
fully narcotic, a dose of the infusion, administered to a dog, having killed him in 40 minutes 
after its administration and almost immediately knocked him down, as if struck with apoplexy. 
Little however seems known of it beyond that experiment, as it does not seem to have been 
employed as a remedial agent in the cure of disease. I have no where heard that our species of 
JHadecca, have been applied to any useful purpose 

Remarks on Genera and Species. There being but two genera, so far as yet known, 
natives of the Peninsula, and these containing between them only three species, all of which I 
have figured in the leones, it seems unnecessary to devote space to them here. The one repre- 
sented here, for the figure of which I am indebted to the elegant pencil of Mrs. Walker, was 
found in Ceylon, where it was supposed a native and a new species, I have, as BlreB<ly stated, 
seen reason to fear is not a native but an introduced (dant, as it accords in almost every parti- 
cular with the characters of both P. minima and suherosa especially the latter, a figure of which 
in Smith's Exotic Kotany 1 have seen, except in the smaller size of its fruit. 'J'be following 
description is taken from a plant growing in the Horticultural Society’s Garden at Bangalore. 


Pa^siflara WalkerH (II. W. P. minima? Jacq. P, su- 
beroHii ? Lin.) A Biiiall diinhlin^ plant, leaves ovate 
or slightly 5-nerved, the exterior pair much smaller, en- 
tire or Bomewhat thre »-lobe(l, the middle lobe the larg- 
esty succulent, glabrous, without glands; p^tiols shorter 
than the leaves, with two prominent glands near the 
apex ; tendrils simfile ; peduncles twin, axillary, simple, 
one-flowered, jointed about the middle and furnished 
with two minute caducous subulate braetens at the j iiit; 
no involucrum : calyx .5-cleft, inner series wanting, coro- 
nal appendages in fbur scries, first, the inner one a brown 
ring-— 2>a plaited lobed membrane the margin of the lobes 
ciliated, a circle of erect capitulate Hlamimts — aii I 
lastly — the petuloid scries consisting of a ring of upatbu- 


late filaments reflexed and redish nt the apex purple to- 
wards the base. Fruit a small purple berry with several 
rough seed enveloped in sweet pulp. 

I cannot feel eertaiu that the plant described is iden- 
tical with the one figured, hut trust that the inirmteness 
of the above description aided by the figure will enable 
any f. ’ey Ion Dotani*t, who may meet with the plant, to 
determine that point. For figures of the continental 
species of this order, see leones— No. .Ilf, 179, 201. 

The analysis figures 2, 3, 4, 0 and (> are taken from P. 
launftiUti^ and were made by Rungiah. Tl»« figure of 
the plant and section of the fruit No, 7» I owe to the 
kiuduesB of Mrs. Wulkcr. 


EXPLANATION OF PLATE 108. 

Passijlora Watkeri (R. W. P. suberosa? Jacq ) bracing the podocarp and cutting off all communicatioa 

1. A flowering branch, fiaturul ^ize. between the upper and lower portions of the tube. 

2. JSlamcns, podocarp and ovary. 5. Ovary cut vertically. 

8. Anthers. C. Cut transversely, onc-cclled, with three parietal 

4 . Transverse section of the tube of the calyx, show- placentas, 
ing the tree curtaiu-like extremity of the torus (?j em- 7. Transverse section of the mature iruit. 

LXXI.---PORTULACACE^. 

LXXIL-PARONYCHIACEiE.-^LXXIII.-FICOIDEiE. 

In our Prodromus these orders are viewed as quite distinct and not even ranged in a con- 
secutive series. In this course we followed UeCandolle, and, according]: to niy present ideas on 
the subject, allowed ourselves to be misled by that high authority on all matters relating to af- 
finities of Plants. 

1’hese three orders in common with Caryophylleae, (already treated of) C/n^vopodinceae 
Phytalacceae, Polygorteae^ and five or six others are connected by one common link, namely, by 
having the limhnio appltpd to the side of, or, more commonly, curved round a menly albumen. 
I'he orders asaociafed by this seminal structure, though often apparently, widely separated 
by characters taken from the flower, are yet, all so intimately blended in their several relation- 
ships, that no two Rotanisis seem agreed either as to the genera referable to each, or as to the 
orders among which they should be grouped as their nearest allies. Guided by this clue to 
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their real affinities, it bacomei? a curious and interesting, though by no means easy enquiry, to 
trace the various attempts that have been made by different authors, to construct a natural 
arrangement of these plants while excluding this their only truly natural and constant bond of 
union. Some of these arrangements I shall endeavour to exhibit, partly in support of the asser- 
tion advanced, that no two Botanists are agreed on these affinities, l)Ut principally to prove that, 
so long as we take the different degrees of development of the flower as the basis of our natural 
system of Botany, we build on a l)ad and unstable foundation. 

Lindley has employed this character, in the construction of his Alliance Silenales, the per- 
fection of wliich, however, through his not perceiving the full value of his character, “ embryo 
rolled round mealy albumen,** he has marred, by the introduction of TamarUcineae (an order in 
wliicii it is wanting and but remotely if at all allied) on the one side and the exclusion of Ficou 
dene on the other. This last he has in my opinion most injudiciously placed in his alliance 
Cvcurbitales, for no reason that I can perceive, its fruit being neither epigynous nor its placentas 
parietal. 

The following are the polypetalous orders which participate in the character and ought to 
have been associated in that alliance. I use Lindley’s names. Portalaceae, Silenaceae, Alcina^ 
ceae, ll/ecebracene^ Ficnidaceae^ and perhaps Surianaceae, The remaining orders agreeing in this 
character 7 in number are arranged by Lindley in his group (sub -class incomplete) 

they are, AmnrantacpMe^ Chenopodlacene^ Phyfo/acvaceae, Polygoneoe, Petiveraceae^ Scleran* 
thacpae and JVyctnginareae. Menispermaceae, placed in this group on account of its curved em- 
bryo, 1 exclude, as having no other affinity, its albumen not being mealy nor the embryo on one 
side curve'^' md it. 'This it will be perceived is considerably different from DeCandolle’s ar- 
rangement yvAo places Carifophylleae in his first class, Thnlamiflorae — Portuinceoe^ Paronychia 
avene^ and Ficoideae in his Cal yci florae — and the remaining order in his fourth class 

Mon ochtamydeae. 

Von Martins adopts a different arrangement but l>eing of a mixed character cannot be so 
easily explained, but the following list of the orders, numbered as they stand in his Conspectus, 
will show bow widely the group is scattered over his system— 90 ( Uienopodiaceae^--^\ Riviniaceae 
—92 Petivernceae--^^'^ J^jictngineae-^i)\ Scleranineae-^95 P/iyfolacceae^96 Polygoneae — 
235 Amarantaceae — 236 Paronychiene—{a) Jllecebteae — (h) Polyca.rpeae--(c) Mmunriiene 
— 261 Ponntneeae —2h2 Carynphyllo,ceae—(p.)Sileneae—(h)AlHineae'^ 263 — Elafineae. I'he 
absence of albumen in the last seems to exclude it from the group. In Encllicher’s Genera Phn^ 
ter Chenopodme ranks No. \0\ - Amarantaceae \02— Poly grmeae ]03—JVyctagir,fiae 104-— 
Meftembryanthemeae or Ficoideae 295 — Poriulacene 29i> — VMryophylleae 207. "('Ihe subse- 
quent parts of the work have not yet reached me) — The first four of these orders form his class 
Olernceae — the last three form part of bis class Caryophylihifn which includes all the genera in 
our Prodromus referred to Caryophylleae, Portulaceae, Ficoideae and Parony chi acme. Under 
the name of Tetragoniaceae Lindley refer.s Sesnirium and Aizoon to Endlicher’s Oleraceae 
placing them between A mar an thace a e ixud C he nopodiacene on the one side and Phytolacceae 
and Polygoneae on the other. 

Could we ask for more conclusive evidence of the intimate relationship existing among all 
the orders and genera having that very peculiar structure of the seed, than the facts here stated 
supply t No sooner do we find one Botanist, eminent for his knowledge of affinities of plants, 
distribute the orders so marked, in the way he thinks most consonant with their natural affini- 
ties, than we find another equally celebrated proposing a different arrangement. DeCandolle 
placed so many of these genera (tho.se of his order Caryophylleae)^ in his class Thalamifloi eae s 
so many inore Mhe orders above named) in Calyciflorae; and the remainder, those referable to 
Chenopodiacpjie, Amarantaceae, &c., in his Monochlamydeae ; thus distributing them all over 
his system. Lindley, in the first edition of his natural system of Botany, arranges no fewer than 
16o orders in a single series, under the beading “ Polypetalous Apetalous and Achlamydeous 
Plants altogether untramelled by system or arbitrary divisions of any sort, and here, it is re- 
markable, that of 1 1 orders possessing this structure— mealy albumen with the embryo on one 
side— 9 are, with two exceptions, placed in immediate succession, Aitrariaceae standing between 
Ficoideae and lUecebreae, and Begoniaceae, between Polygaleae, and Nyctagineae. The re- 
maining two Caryophylleae, and Portulaceae, are near. 

This circumstance shows that their general affinities are such, that the whole might, by 
that single character, be separated from the rest of the system and grouped in one very natural 



ILLUSTRATIONS OP INDIAN BOTANY. 


41 


of Bufficient magnitude too, to admit of its being further diatributed either circularly or 
otherwise according to the taste or abilitiee of the expounder. Unfortunately the author, 
(Lindley) not seeing the true value of this bond of union, has, in his second edition, changed the 
arrangement much for the worse. Von Martius places Chenopodiaceae, J^yctagineae^ &c. &c., 
in one group— Jmarantaceae, and Paronycheae, in hnecoud and Caryophylleae^ unAPortulaceae, 
in a third — Lindl^ in his second Edition has Ficoideae in one group— Portulaceae^ Silenaceat^ 
and Jtsinaceae, (Caryophylteae, of other authors) and lUecebreae, in a second— and at a great 
distance Jmarantaceae, Chenopodiaceae^ and several genera referred by all other authors to Por~ 
tulaceae, or Ficoideae, in a third. 

These examples are I presume sufficient to establish the intimate relationship existing 
among all the plants possessing this structure, and the impossibility of ever devising a satisfac- 
tory distribution of the genera into natural orders that does not set out from that point. 

The three orders above named, being united by this structure and being the only ones ap- 
pertaining to the class Calyciflorae, I have, in conformity with these views, thought it the most 

1 'udicious course to group them together as a sub-class or large order and then redistribute the 
ndian genera into sub orders ; leaving for future consideration the final determination of all the 
orders into which the group ought to be divided, and the station which it ought to occupy in 
the system of plants. To attempt more than this would be inconsistent with the plan of this 
work, which does not profess to offer a new arrangement but merely to illustrate that in use, 
indicating from time to time, as opportunities offer, those points which appear to me defective 
and bow they may be amended. 


Portulaceae. 

This as now understood by both Meisner and Endlicher is a large and apparently poly- 
morphous order, including several tribes the affinities of which seem rather remote. Both 
these authors place here, not only the plants referred by us to Ficoideae, but also the genus 
Molltwo, This seems a questiofiahle association, though for the present I adopt it, as the true 
PortuLaceac, have a central basil tr placenta (the seed attached to the bottom of the solitary cell 
of the capsule) : hut in MoUugo and Glinus (excluding G. triantldmoides) the capsule has 
several cells with numerouH seed, attached the whole length of the axis ; having besides, a five 
not two sepaled calyx and b^iiig destitute of proper petals. This case supplies another exam- 
ple of the necessity of viewing the whole of those genera, having the peculiar curvembryose 
seed of this tribe, as belonging to one great natural family or class and re-distributing them, 
without reference to what has been already done, according as they can be most naturally group- 
ed into suh’Classes or alliances, duly bearing in mind, that the order or class is as it coinos from 
nature’s hand a truly natural group and that the object in view is merely to distribute its con- 
tents in the most easy and convenient order. Until this course is adopted, it seems most im- 
probable we shall ever have then disposed in such a series as will give general satisfaction. But 
before this can he done, the whole must be carefully re-examined. In the mean while as I can 
see no sufficient reason for altogether rejecting the views of these authors, though I confess I 
cannot fully agree with either, I shall modify the arrangement of our Prodromus by bringing 
Sesuvium from Ficoideae, where it does not associate well with Memnhryanthemum, to Portu- 
laceae ; and Glinus, our only other genus of Ficoideae, being much less entitled to a place there 
than even hesuvivm I also remove and place with Mollugo in a distinct section, which may then 
be given to Paronychiaceae as better agreeing with it, both in habit and in characters, than with 
Portulaceae. In this way, the order Ficoideae is removed from the Indian Flora, and justly, so 
far as these two genera are concerned, as it is clear that Sesuvium cannot he separated from Tri^ 
anthema as an order, and neither it nor Glinm can very well keep Mesembryanthemim com- 
pany. Let us attempt to distribute the Indian genera according to these views. 

The Indian curvembryate genera referable to DeCandolle’s class Calyci florae, are nine in 
number and may be thus distributed. 

PoRTUT.ACEAB.— Calyx 2 parted. Corolla 4-5 petaled exceeding the calyx, conspicuous. 
Capsule one-celled. circumscissile, or opening by valves ; placenta central in the base of the cell, 
deed Attached by distinct podosperms.— Succulent herbaceous plants. Portulaca^ Talinum. 
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Srsuviacbab.*— C alyx5 parted, petaloid within. Corolla none. Orary one (by abortion ?) 
or several celled, placenta in the axis of the cells, or when one*celled, cohering to the side : 
ovules several, superposed, attached by longish podosperms. Capsule usually becoming one-celL 
ed by the obliteration of the partitions, or, spuriously, transversely 2*celled, circumscissile (da* 
hiscing transversely) little a^ve the base. — Succulent herbaceous plants. TVianMema, Se^ 
suvium. 

PARONiCHBACRAR.^Sepals 5, more or less cohering at the base, persistent : petals 5, shorter 
than the calyx, inconspicuous, or somewhat imperfect, marcesoent . stamens 5, or three, by 
abortion, shorter than the calyx ; capsule 1 -celled. 3-valved ; placenta central in the base of the 
cell with numerous seed attached by distinct podosperms to the base, Polycarpea, Hapalosea, 
Drymnria, 

Mollcoin BAR.— S epals persistent : corolla wanting or imperfect, the petals resembling ste- 
rile stamens ; stamens 5-l0 sometimes 3 by abortion : ovary free 3-5-celled, placenta in the axis 
of the cells, extending their whole length ; ovules numerous superposed : capsule 3-5-celled 
dehiscence loculicidal. Mollugo^ Glinm^ f Orygia. 

To this last genus our OUnm trianthemoides belongs. It is referred to this section by 
Endlicher and Meisner, but having a perfect corolla may possibly yet fiad a more suitable sta- 
tion, though for the present I can propose no better place. 

In this distribution 1 have excluded the name Ficoideae, which has especial reference to 
Mesembr^^ Mhemum — the Fig marigold’-^h Cape genus of ^eat extent and differing, in appear- 
ance, iro.st widely from all the rest of the tribe, not only in its flowers, which are curious, much 
resembling a radiate composite, but in its fruit, which is very remarkable, but with the struc- 
ture of which, Botanists, though the plants are now cultivated in every green house in Europe, 
seem imperfectly acquainted. Professor Endlicher (Genera plantarum) is the only writer, so far 
as I am aware, who has described its appearance, with sufficient accuracy to lead to the suspici- 
on that it presents any marked peculiarity. DeCandolle describes the ovary as from 4 to 20- 
celled adnate within the substance of the calyx, f Ovarium calyei adnatum intus pluriloculare 
( 4-20 J saepius S^loculare J the capsule as many celled adnate to the calyx and dehiscing in a 
star-like manner at the summit. No one would suspect from this any peculiarity, Endlicher 
however takes a different view. He describes the ovary as composed of from 4 to 20'Carpel8, 
horizontally vertioelled round a thick central axis, with the margins of the carpels, forming the 
ventral suture free above, or valvately connate, or introflexed forming a more or less perfect 
spurious partition. Placentas linear, adnate to the middle nerve of the carpel, occupying the 
bottom of the cell.”* 

According to this description the usual position of the placenta and consequently of the 
vrhole carpel is reversed. The normal structure of a carpel is, for the ventral secture to be 
placed in the axis and there bear the placenta. Dehiscence, when loculicidal then takes place 
along the dorsum, or middle nerve, on the side most remote from the axis. Here, according to 
the above description, we find matters wholely reversed, the dehiscence is loculicidal, but in the 
place of the dorsum splitting to give passage to the seed, the ventral suture, which in other plants 
18 central and bears the seed, is said to be free and to open to give them passage ; while the placen- 
tas, in place of being produced by the union of the margins of the carpellary leaves, is said to be 
generated by the midribs or costce. Can such an inversion really happen ? 1 certainly think not, 
and, therefore, suspect the learned author has fallen into error in supposing the ventral suture 
of the carpels free and dehiscent, in place of, as they appear to me, attached to a broad gy nobase, 
which, by raising the dorsal face of the carpel from the horizontal to the vertical aspect, produces 
an appearance of inversion that does not exist. According to this view, which however I offer 
with considerable diffidence as my acquaintance with the fruit of this genus is altogether derived 
from the examioation of dried apecimens of three or four species, the flowers are not epigynous, 


^ • Ovarium cum cslych tubo connatum, c carpidiis 4-20 conflatum, carpidiis circa axim centralem craiiam sub- 
horicontaliter veticillatii 4-20*lociilare, carpidiorum marginibua suturam ventralem superam couBtitueiitibus valva- 
tim connatis v. iu septum plus minus distiucte sntrofiexli Placeotw lioeares caruidioruin oervo medis adnate fundum 
loculi occupantes.** Endl. Gea. PL p. 946-6. • 



ILLUSTRATIONS OF INDIAN BOTANY. 


43 


in the nsaal acceptation of the term, but peric^ynous and the ovary free, as in all the other 
genera which I propose combininc: into this Curvembryose class, thus establishing the justice of 
my objection to its introduction intoLindley^s epigynnus group, while it shows that it might have 
^en correctly admitted as a 5th alliance, into the gynobaseose group between i^oriales and 
Flbrkeales. Surianeae placed by Lindley, in this group, next Coriarieae apparently belongs 
to my proposed class, though the albumen is sparing and less distinctly mealy than in the other 
orders of the class. 

Affinities, After the preceding extended discussion of the various relationships of the 
orders under examination, it seems unnecessary to dilate further on this head than merely to 
enumerate the orders which I propose combining to form this class ; these I shall quote from the 
list of orders above alluded to in Lindley’s first edition, preserving the succession be has 
adopted (not being as yet prepared to offer an improved distribution), merely observing, that 
there may be some other orders to be added with which I am unacquainted. They are, Qaryo- 
phylleae — Portulacnae^Flcoidene — lllecp.breae — AmarantaceaeScleranlheae — Chenopodeae 
— Phytolaceae-^^Petiveraceae^Polygoneae-^JS/yctageneae^^nA ? "Stirianeae, This list of 
orders, in all of which mealy albumen with an exterior embryo is found, sufficiently attest the 
value of this structural peculiarity as an ordinal character and it seems not improbable that, 
when the idea is extensively followed out, other groups of equal value may be thus formed : 
Cruciferae and Caparidcae for example may form the basis of such another— and 
Rosaceae of h third Euphorbiaceae, Urticeae, &c. of a fourth Rubiaceae and M yrsineae of a 
fifth and perhaps many more. I'hese suggestions are thrown out, nearly at random, as hints, to 
which, at the present moment, I attach little importance, though others, having a more exten- 
sive knowledge of plants, may be able to turn them to good account. 

Geographical Distribution. On this head I have but little to say, every part of the 
world seems to possess plants referable to this group, usually frequenting arid, sandy, exposed 
soils. In India, neither the genera nor species are numerous, but several of those that are met 
with are very common. Portulaca yuadrifida is met with every where ; the species of Trian- 
thema are about equally abundant, especially T, obcordata which is a troublesome weed in 
almost every garden. I'he other species are also common, especially T. deca;?dra, which is nearly 
as common as T. obcordata, Taiinum is more rare, seeking a rich rather moist soil insulmlpine 
jangles. Polycarpeae are common on hard red soils : Hapolosea like Mollvgo and OLinui 
prefer cultivated ground, Drtmaria is usually met with climbing among bushes in alpine jungles 
and much resembles Holostium and some others of the chick weed family : Sesuvium is con- 
fined to saline soils ne«r the coast, Orygia, oar Glinu$ trianthimoidefSy is of more rare occur- 
rence, usually met with in black soils, it is common in the ceded districts. At the Cape of Good 
Hope they abound, to that country Meaembry anthemum on% of the largest known genera, is 
almost entirely confined, and species of nearly every genus of all the orders named are also met 
with in that promontory, in common with all other kinds of succulent plants. As representatives 
of these orders are feund every where it is unnecessary to be more particular. 

Propertirs and Uses. On this head I have nothing to offer, Portulaca oleracea, m its 
name implies, is occasionally cultivated as a pot herb. I'he young leaves of Trianthema obcor- 
data are sometimes similarly employed and, being mostly mild succulent plants, nearly all might 
be, they possess no medicinal properties. 

Rrmarrs on Gbnera and Sprcirs. While examining recent specimens of Trianthima 
obcordata hnddecandra, I detected two grave errors into which we fell in preparing our generic 
character of that genus. It is there said capsule one-celled ( or with a spurious longitudinal 
dissepiment projected from the placenta v hm the style is 2-parted) splitting transversely, 
a little above the base.” 1 be words printed in italics i« an error, for when the style is 2 partite 
there are really two carpels and 2 cells the partition between which can be split from the summit 
showing the cells perfect, each of which is furnished with its own placenta. Again it is said 
** lid coriacious containing one or two seeds attached to an unilateral placenta, bottom mem- 
branaceous with one or more seeds attached to a unilateral placenta on the opposite side from 



44 


ILLUSTRATIONS OP INDIAN BOTANY. 


that on the The portions in italics are both erroneous, they refer to T. oheordata and 

CryHalina \ii one of the carpuU seem inrariably to abort, which is iii iictfted by the 

solitary style. And, here, when (lie ovary is examined, in the early stages, it is found to have 
only one cell, and one placenta coltehng to the side of the cell, bearing several ovules supported 
on filiform podosperins of unequal length. One or two ovules rise to the top of the cell, where 
they arc afterwards enclosed by a spurious transverse division and separate with the lid, but are 
not otheiwise attached to it. With these corrections the character is so far as it goes is correct. 
It may be thus modified with advantage. 

Calyx 5>sepaled : sepals united at the base, coloured within. Petals none. Stamens 5-10 
or more, inserted on the tube of the calyx. Anthers cordate ovate. Ovary obovate truncated 
1 or 2-ceIled, with a short placenta in the base, cohering to the dissepiment when 2-celIed, and 
to the side of the cell when one-celled. Ovules attached to filiform podosperms. Styles one 
or two, simple. Capsule truncated 1 or 2>celled (cells afterwards divided transversely into two 
by a spurious partition) splitting transversely a little above the base : lid coriaceous containing 
one or two seeds enclosed by the spurious partition ; bottom membranaceous with one or more 
seed. Seed pitted. — Herbaceous succulent plants &c. 

Our Glinus trlanthimoide>^y I have since ascertained does not, as we formerly hinted, be- 
long to that genus but to Orygia, a genus first discovered in Arabia Felix, a point also as- 
certained by l^rofessor Endlioher, who refers it to that genus. The following is the character of 
the genus — which it will be found corresponds accurately with the accompanying figure which 
was taken from growing plants gathered near Bellary. 

Orysr^ (Forsk) calyx 5 parted persistent ; petals numerous (about 20) : ovarium free 5- 
celled several ovules in each : styles 5 filiform recurved : capsule firm, char taceous, glo- 
bose, marked by five furrows opposite the partitions ; dehiscence loculicidal : seed numerous 
somewhat reniform, testa crustaceous, furrowed ; embryo annular curved round a farinacious 
albumen. 

Herbaceous or sufiPruticose diffuse plants, leaves alternate, obovate, orbicular, or elliptic, 
succulent ; cymes axillary and sub terminal opposite the leaves, elongated, dichotomously ra- 
cemelike ; calyx segments ovate cuspidate, membranaceous on the margin, patulous. Petals 
spatula to lanceolate entire about the length of the calyx white or purple : style and stigma 
filiform. Capsule 5 celled of a firm papery texture, smooth and shining externally, splitting 
from above along the middle of the valves between the partitions, the valves owing to the parti- 
tions tehring and remaining attached to the axis patulus ; seed reniform testa furrowed black 
brittle. 

PoLYCARPiEA. — The species of this genus are of difficult discrimination, if we attempt to 
distinguish them by the habit or shape of the foliage. Two species are named in our Prodro- 
mus. These after numberless attempts to distinguish I have finally been compelled to consider 
identical, scarcely even varieties. In room of the one thus reduced I have added two new spe- 
cies to the list. P. diffusa, and P. s}yicata, I'he former agrees in habit with P, corymbosa, 
but is at once distinguished by its lanceolate acute, not obovate obtuse petals and by the petals 
nearly equalling the sepals in length in place of being less than half the length. 

P, spicata is readily distinguished by its slender form erect habit verticelled spathulaie 
leaves and terminal spicate corymbs, that is, the peduncles divided into 4 spikelike branches of 
flowers. I'he sepals also differ from the others in being rough and coriacious in the middle 
with delicate membranous margins. 1'he petals are linear lanceolate acute about half the 
length of the calyx. 

The following characters of these species were drawn up and published by Dr. Arnott in 
the Annals of Nat. History, Vol. 3, Pg. 91. 

P, diffusa (Wight) Suflfruticosa ramosissima laxa diffusa glabriuscula, foliis fasciculatis 
linearibus, florihus cymoso--coryinbosis, sepalis scariosis ovato— lanceolatis acuminatis enerviis, 
petalis sepala subasquantibus, stamina capsulamque acutam parum superantibus. Hab, Prope 
Tuticoreen (Maio 1835j. Wight, # 

P. spicata (Wight) Glabra, radicle and collum multicipiti, caulibus plurimis gracilibus dif- 
fusis foliorum peduncuiorumque fasciculos distantes 1-2 gerentibus, foliis radicalibus cauiinisque 
fasciculatis glaucis aubcarnosis spathulato oblongis acutiusculis, floribus imbricatis spicatis, spi. 
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ci» pnncis ad pedimcnli apicem faaciculatifi, aepalis scarionis dorao uninerviia, petala aubulata 
niulto supprat)(il)us. filaiiiHtitis basi dilatatia uiio cum oorollro baai in anuuluin circa capsulam 
oualilU, Hab. in lunulibus Peninaulffi australi(.ril>u8, Wight. 


EXPLANATION OF PLATE, 109 . 


Fortvlaca quarhiflda, Lin. 

1 . Flowoniif^ plaiit ^-natural ttize, 

2. A detHch<*d dower before expansion, showing the 
4 braeteal leaves with which it is surrounded. 

3. An expanded flower, bracteas removed. 

4. Petals and calyx removed to show the stamens and 
ovary. 

5. Anthers, 

6. Ovary cut vertically showing the central basilar 
placenta. 


7. Tlu» same cut transversely. 

8. A mature capsule. 

H. 'I’lie sumu the bed removed, showing the seed m 
situ. 

JO. A detached soud. 

1 1. I he embryo detached. 

12. A Niuall portion of a more luxuriant variety of the 
same species. 


EXPLANATION 

Polycarpasa cotymboMa^ Far— A/neo, 

1. A small plant — natural siza. 

2. A panicle of flowers. 

Sepals rbrown buck to Nbow the petals. 

4. J.imb of ttie calyx removed and ttibe opened to 
show the iusertiou of the corolla stamens and ovary 
tfi ftitu, 

3. Stamens. 

EXPLANATION 

Oryiria trianthemtndcs.fCtWnm trianthemoidcs Hcyne ) 

1. Flowering plant— sisn. 

2. A fully expanded flower seou from above. 

3. A detached petal. 

4. Flower petals removed to show the calyx, &c. 


OF PLATE, no. 

n. Ovary divided showing the central placenta and 
ovules. 

7. Cap^nh* dehiscing. 

8. A seed 

if. Cut transversely showing the embryo on one side. 
10. 'I he NHinc cut vcriicalL. 

1 I Fnihryo detached. 

12. A joint of the stem leaves and bracteas. 

OF PLATE, 118. 

5. An anther. 

() Capsule cut transversely. 

7. A «(;cd— 

8-0. Dirferent sections of the same showing the embryo 
carried round the mealy albumen. 


LXXIV.^SURIANE^. 

In our Prodromus Mr. Arnott viewing the genus Suriana as the type of an order, esta^ 
blished this one on it. Two years after, Dr. Lindley taking a similar view, published it under 
the name of Surianace&e but without the slightest notice or reference to the previously publish- 
ed name of Mr. Arnott. Why this omission if 

I'his order established on a single species is thus characterized hy Mr. .Arnott, 

“ Calyx .5-partite, persistent, aestivation twisted, imbricative. Petals 5, alternate with the 
sepals, distinct, inserted into the bottom of the calyx. Stamens .5, alternate with the petals, 
sometimes with 5 alternating ones that are occasionally abortive, all inserted with the petals : 
filaments persistent, distinct, subulate from a broad base, hairy below : anthers 2 celled, burst- 
ing longitudinally. Torus fleshy, filling up the bottom of tlie calyx, supporting the ovaries on 
its middle and the petals and stamens on its margin. Ovaries 5, opposite to the petals, I -cell- 
ed, distinct, each with a long style arising from the inner angle near the base. Ovules in 
pairs, collateral, erect, straight, with the fora men at the opposite extremity from the hilum. 
Fruit of 5 coriaceous pyriform indehiscent carpels. Seeds solitary, uncinate, attached to the 
base of the carpels. Albumen none. Fiybryo of the same shape as the seed ; raciicle as long 
AS the cotyledons, at the opposite end from the hilum: cotyledons oblong, fleshy, incumbent. 
Sea side shrubs. Leaves simple, rblong-spathwlatc, thickish, pubescent, crowded at the apices 
of the branches, exstipulale. Flowers yellow, bracieaied, somewhat terminal.’^ 

Affinitirs. Before offering an opinion of my own I shall first quote the remarks of both 

authors on this point. j • 

** We scarcely know where to arrange the only genus of which this order is composed. 
Some refer it to Rotaceae f Kunth proposes to place it near the Oeraniaceae : we think it has 
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considerable affinify with the Neuradeae^ of which Grielium has been alternately referred to 
Rosaceae and Geraniaceae, and that it may be left near them (a sub-order of Ficoideae ) and 
Crassulaceae, We cannot see any resemblance to Terehinthcuime, with which DeCandolle ar- 
ranges it. In some points it approaches the OcAnoceae.*'— Arn. \V. and A, Prod. 1—361. 

I have intentionally constructed the foregoing character upon Suriana alone. If Hete- 
rodendron and Cneorum really belong to the same order, as DeCandoIle ( Prod J suggests, 

the number of parts in the flower will vary from 3 to 5, the ovules will be sometimes pendu- 
lous (as in Cneorum) and petals will occasionally be absent (as in Heterodendron) Suriana it- 
self appears, meanwhile, to be very near Coriariaceae^ and also Geraniaceae, as Kuntb has re- 
marked. Its relation either to Rosaceae, or any Terebinthaceae, is not obvious.” — Lindley’s 
Nat. Syst. Edit. 2, pg. 142. 

My materials for the examination of this plant are so imperfect that I am unable from 
them to prepare a figure of it, yet from their examination, imperfect as they are, I am induced 
to take a different view of its affinities from both of these eminent Botanists, and even doubt 
the propriety of constituting a new order for its reception. I’hey appear to me to have allowed 
themselves to be misled, with regard to its affinities, by the double floral envelope and in con- 
sequence have overlooked its relationship mihPhytofacceae, in the apocarpous species of which 
the styles are lateral as in Suriana. The genus Gisikia^ with which I have compared it, corres- 
ponds accurately in the character of the ovary and fruit and even of the seed, for here also the 
albumen is sparing. The absence or presence of petals is not generally esteemed of much value 
as an ordinal character, at least if we may judge from analogy, as we very frequently find ge* 
nera, diff^; ' ^g in that respect, associated in the same order and occasionally species even 
in the smih* genus. Gistkla certainly differs in its less perfect flower, but at the same time it 
affords evidence that the itn perfection is the result of suppression of parts, the stamens being 
alternate with the sepals, and still further, by the very dilated base of the filaments, which 
seem as if intended to supply the place of the corolla. In it the carpels are apocarpous, seated 
on a gy nobase, with the styles springing from the base, the same as in Suriana and also 
Bridgesia, Hook, and Am., which, it appears to me, is rightly referred by Mr. Don to Phyto- 
lacceae. For these reasons I would suggest for the consideration of Botanists who may be in 
possession of good materials, to re-examine this genus with a view to the solution of this ques- 
tion. In the mean time f conceive this view is strengthened by the suggestion of Dr, Arnott, 
that it may be a sub-order of Ficoideae which, according to his definition, may or may not 
have a corolla ; but which, except in Mesembrianthemum, is not furnished with a gynobase, a 
structure which associates both that genus and Suriana with Phytolacceae. 

Grographical Distribution. Suriana maritima^ I believe the only species, is as the 
name implies a sea-side plant and is widely distributed, being found in South America, India, 
New Holland, New Caledonia, the South of Europe and the Canaries. 

Properties unknown. 


LXXV.— CRASSULACEiE. 

This though a large order, upwards of 300 of its species being defined by DeCandoIle, 
occupies but a small space in the Indian flora : five species only so far as I know having as yet 
been found in the peninsula, for I have added none to our published list. 

They are for the most part showy succulent plants, many of them great favourites in the 
flower garden on account of their wonderful capacity for resisting the extremest drought and heat 
of the dryest summers. The few found in India, though yielding in beauty to those of Europe 
and the Cape, are yet frequently cultivated as ornamental plants. The growing leaf ( Bryo- 
phyllum) affords a good instance of this tenacity of life ; suspended in the air, it will keep green 
for several weeks and in the mean time produce a crop of young plants from the glandular serra 
tures. 

Sepals 3-20, more or less united at the base. Petals equal in number to the sepals and 
alternate with them, inserted upon the bottom of the calyx, either distinct or forming a gamope* 
talous corolla. Stamens inserted with the petals, equalling them in number and alternate, or 
twice as many, those opposite the petals being shortest, and arriving at perfection before the 
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others : filaments distinct, subulate : anthers bilocular, bursting longitudinally. Nectarifer- 
ous scales (abortive stamens), one at the base of each ovarium, sometimes obsolete. Ovaria 
equal in number to the petals, and opposite to them, I>celled, and tapering each into a short 
style, distinct, or slightly connected at the base. Fruit of several follicles, opening by the 
ventral suture. Seeds variable in number. Embryo straight in the axis of thin, fleshy albu- 
men : radicle pointing to the hilum. Leaves succulent (or very rarely membranceceous), entire, 
or pinnatifid, exstipulate.'^ 

Afpinttirs. DeCandolIe places this order between Porlulaceae and Paronychiaceae on the 
one side and Ficotdeae on the other, but if the views I have ventured to promulgate respecting 
the affinities of these three orders prove correct, this one must of necessity be removed from that 
station. Assuming that they are correct, and that the series of peripetalous calyciflorous orders 
is to be re-arranged, I would suggest that Cram/accce and Saxifragec^e should stand next each 
other, as being really the most nearly allied of the series, that Cactme and Grossutaceae be placed 
near Myrtacnae followed by PcLSsiJtoreae and Papayaceae as having the inferior ovary of those 
preceding and the parietal placentas of those following. Crassulaceae and Saxifragene might 
follow these, being associated with them by their superior, or only half inferior ovary, but sepa- 
rated on either side by their central placentation, while they approach each other by the intro- 
flexed margins of their carpels, and straight embryo in the middle of a more or less copious 
fleshy albumen. The Cunembryose orders, ail of which have free ovaries, would then conclude 
the series. The free polyspermous apocarpous ovaries and perigynous flowers of Crasaulaceae 
sufiiciently distiugubh them from all others. 

Geographical Distribution. The Cape of Good Hope is unquestionably the head*quar- 
ters of the order, nearly one half of the speoie.s being natives of that country. The Canaries 
seem to hold the second place, there being 18 found in these Islands, while the whole of Europe 
only gives 52- DeCandolIe assigns three only to India and 4 to China and Japan, some further 
acquaintance with these countries will probably greatly enlarge that list as it has already done 
in India by the discovery of about 30 on the Himalayas. 'I'his fact in addition to those staled 
above, show that the high heat of the tropics is unfavourable, but that they prefer the warmer 
climate 8 bordering on them. 1'heir habits and power of enduring exposure to heat and dryness, 
as above remarked, is very peculiar. 

'J'hey are found in the dryest situations where not a blade of grass or a particle of moss can 
grow, on naked rocks, old walls, sandy hot plains, alternately exposed to the heaviest dews at 
night and the purest ruys of the noonday sun. Soil is to them a something to keep them sta- 
tionary rather than a source of nutriment, which in these plants is conveyed by myriads of 
moulhs, invisii)le to the naked eye but covering all their surface, to the juicy beds of cellular 
tissue which lie beneath them*’ (Lindley). I'he truth of these opinions is strongly corroborated 
by (he observations of Botanists in attempting to dry them. Instances are on record where 
species of these plants have been known to continue for months and even years in a state of in- 
sipient vegetation in the Herbarium. 

Properties and Uses. Little is known regarding their properties. The stone crop of 
Europe (Sedum acre ) and some others are known to possess considerable acrimony but gene- 
rally they are considered refrigerent and detergent. They have not been used medicinally. 

Remarks on Genera and Spsoiks. Only two genera are known in this portion of India 
containing between them only 5 species, and two of these, Kalanchoe florebunda and K, hete<- 
Tophylla not well known. 

This I anj enabled to state from finding my specimen of the former, consisting of two frag- 
ments, containing two species. Most probably one of them is K. heterophylla, but which is not 
easily determined, Roxburgh’s character of that species being so loosely constructed that it might 
include the whole. Retaining therefore our character of K. fiorebunda, which applies to only one 
of the two, I shall adopt Roxburgh’s name for the other, which is at once diainguished from 
thereat by the sepals, which in them are free to the base, but in this cohere two thirds of their 
length, forming a somewhat campanulate inflated calyx, ending abruptly in a point, and like all 
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the upper part of the plant, clothed vith rieoid {mhesoenee. The flowerc are of a light 
piok, and very numeroaa. . 

The plant figured givee a very inflect Met of the ipeciM, which often aftnine a 
hut was selected on account of ita^dminultve gmwtk rendering it eo euitaUe Ibr the 
Ail the apecies abound in Myaore» eepecNtUf JT* grandi/hra which is lomiil ertfiy wlieto.i ' 

EXFLANATIOif OF PLATE, 111. 

а. Pollen. 

б. An ovaiy cut longitodinally. 

7. Cut traoBveridy. 

8. A portion of a oaipel, taors A^A/y magwykd^ 
LXXVr.-CACTEiE. 

Some Botanists consider it doubtful whether the only speciea of this order, so common in 
^ndia, be really indigenous, and owing to our consideringit idenlicai with an American species 
V / have attached a mark of doubt in our Prodronius, If reaily introduced, the introduction 
> u. have taken place a great many years ago, as it is now found apparently indigenous all over 
n ountry. One circumstance which I have often remarked, as in favour of its introduction, 
1 .^, that I have never, so far as my recollection serves me, met with it far from the habitations 
of man, while other similar plants decidedly indigenous, such as the large Kuphorhias, are met 
with in the most remote situations, such as scarcely leave room to suppose were ever inhabited, 
I'his remark is introduced principally in the hope of its calling attention to the circumstance, and 
eliciting facts and observations tending to set this question at rest. 

This order is a very curious one, especially as regards the hal)ils of the plants composing 
it, here we have the fiat leaf shapetl steins of OpundfXy the triangular-winged ones of Qereus, 
the cord like ones of Rhipsalie and the lumphy melon-shaped ones of Melocnctun, The flowers 
are for the most part conspicuous, with such a gradual transition from calyx to corolla that it is 
noc always easy to tell which is which. 

“ fc^epals numerous, usually indefinite and confounded with the petals, either crowning 
the ovarium or covering its whole surface. Petals numerous, usually indefinite, sometimes irre- 
gular, inserted at the mouth of the calyx. Stamens indefinite, cohering more or less with the 
petals and sepals : filaments long, filiform, anthers ovate, versatile. Ovarium fleshy, cohering 
with the tulie of the calyx, I -ceiled, ovules indefinite : style filiform, stigmas several. Placentae 
parietal, as many as the stigmas. Fruit succulent, I -celled. Seeds many, after having lost 
their adhesion nestling in a pulp, ovate orobovate. Albumen none ; embryo straight, curved or 
spiral : radicle thick, obtuse, next the hilum. Succulent shrubs. Leaves almost always want- 
ing, when present fleshy, smooth, entire or spiaifurm. Flowers sessile.” 

Affinities. Up to the puldication of the 2d edition of Lindley’s Natural System of 
Botany, Qacteae and Gros/tulariae were considered so nearly allied, that it was said they 
were separated more on account of their difference of haliit than for any really important differ- 
ence of structure between the two ; the definite stamen') and albumenous seed of the laiter, 
not being esteemed of sufficient weight of themselves to distinguish them, had not the very dis- 
similar appearance of the two sets of plants aided the division. Such, as I understand them, 
were nearly Lindley’s views, as explained in the first edition of his work. In his second he 
takes a different view, and probably a more correct one, when be says that ** the true affinities 
of Grossulaceae are of another nature and are best indicated by the excess of albumen in the 
seed” which being wanting in Cacteee indicates the want of affinity between these orders. 

To this reasoning I am willing to subscribe, when more systematically acted upon. I have 
already (under Portulaceae) expressed an opinion that, properly studied, it seems not improba- 
ble we may yet be enabled to construct our secondary as well as primary groups on charactere 
taken from the structure of the seed, but before we can arrive at that point it seems indispen- 
sable, that we should assign a constant not a fluctuating value to the same structure in different 
familie8,that is not to give it a very high value in one case and a very low one in another. This 
I conceive Dr. lindley has done in the conitrnction of hie groups. The presence of^albnmen 


KdancliM frandf/tara. Wall 
1. A small plant, natural 
2-8. Dissected flower. 

4. StameDii. 
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in large quantify ig eggential to the admission of a family into his first group of polypetalous 
plants, hut in all his subsequent ones this, the essence of t&is first, is sacrificed to the free or ad- 
herent ovary, or the parietal or axillary position of the placentas, and these again in turn give 
place to some other point of structure that might for the lime happen to assume greater or less 
importance in the author’s estimation. By thus assigning different values at different times to 
the same organs, Dr, Lindley has, I conc«*ive, totally failed in the construction of a Natural 
System of Botany. 

Exogens have, with a few rare exceptions, dicotyledonous seed, Endogens monocotyledon- 
ous ones, Acrogens are acotyledonous, hence the foundation of this system is essentially semi- 
nal being based on seminal structure. Why then, in the distribution of these primary classes into 
minor subdivisions or groups, have recourse to other organs, and these too of the most unsta- 
ble kind, the presence or absence of one of the floral envelopes, or the union or freedom of its 
parts, when he could equally well, if not better, have supplied himself with secondary characters 
from the same organ that gave the primary— the seed ? 

In the discussion of the Affinities of almost every order reference is made to the structure 
of the seed, whether albumenous or exalbumenous, Assuming that this character possesses 
the high value assigned to it. and I believe it does, a much better distribution would have been 
into secondary groups depending, not upon the /lowers being polypetalous, monopeJaloua or in* 
complete^ but upon the seed being exalbumenous, albumenous or sub-albumenous. By this 
course the high value originally attached to the structure of the seed would have been preserv- 
ed and a uniform value assigned to its modifications. Characters taken from the flower would 
then, by having an equally uniform value assigned but of only secondary, in place of primary 
importance, have become much more useful in practice. Had this course been adopted I should 
at once have subscribed to the separation of these orders, hut so long as our arrangement de- 
pends for its primary divisions not on the albumenous or exalbumenous structure of the seed* 
but on the structure of the flower, 1 cannot subscribe to the logic of separating two orders 
closely associated by their floral arrangement because they differ in their seminal formation. 
For these reasons, which I have stated in detail l)e(;aus« I think they involve an important 
principle in our attempts to construct a natural system of plants, I cannot adopt the reasoning 
of Dr. Lindley in separating these two orders. I have already under Ficoideae, indicated the 
place which I think the order ought to occupy on account of the structure of their fruit, with- 
out reference to that of the seed. 

Grographioal Dist(<ibution. Nearly the whole order are natives of America, those found 
in other countries are so generally naturalized plants that it is justly doubted whether there is 
one exotic to America. 

Propbrtirs and Usrs. On this subject nothing very important is known. The fruit of 
some of them are eatable, that of Cactus opuntia being highly esteemed all over the South of 
Europe, where it is known under the name of Indian Fig It is a fruit of easy digestion and 
on account of the acidulous sacharine juice with which it abounds, is considered refreshing and 
very cooling. Some years ago the succulent stems of the same species were much employed in 
this counry as a vegetable and as such were largely supplied to the shipping frequenting the port, 
as a means of preventing scurvy among the sailors, for which, its property of long remaining fresh 
and green admirably qualifies it. Of late years it has fallen into total disuse, perhaps from the 
facility of procuring more palatable ones. 

It is narrated that the leaMike stems of the common hedge Cactus when split through the 
middle and applied to the skin acts in a few hours as an effectual rubifacienT, and is recommend- 
ed as a remedy against gout, tooth-ache, &c. Dr. Clsghorn relates that in Minorca, he was 
in the habit of applying it to the chest in cases of Pluerisy, and with much relief to his pati- 
ents. Similarly prepared it is applied to painful corns for the purpose of taking them out by 
the roots. This it effects by keeping them bathed in moisture for several days which complete- 
ly destroys them. A piece of adhesive plaster kept over a corn for several days produces the 
same effect, by retaining the perspiration on the part. Directly, this order contributes but little 
to either the neoeesaries or laxmies of life> but indireotlyi it doei so extensively^ by supply- 
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ing the food on which the cochineal insect liven. This very valuable little creature of which 
nearly 400,000 lbs. weight are ant^UHlly imported into Great Britain is entirely reared on plants 
of this order, though up to the present time it is uncertain what species has the preference, two 
or three being named on which it has been reared in different situations with greater or less suc- 
cess. The Cactus or Opuntiu (as DeCandolie prefers designating it) Toona being said to have 
the preference and not C. cochinUlifer^ whi<jh Linnffius believed to be the true cochineal plant. 

The importance attached to the possession of this insect may be estimated from the tact 
of the East India Company having offered a reward of £2000, Dr Ure says £b000, to any one 
who succeeded in introducing it. Stimulated by so large a rewar^l vari<»u8 attempts been 

made but hitherto without success ; the last was made l)y the Agricultural Society of Bengal. 
On that ocCHsion, the prospect of success was at one time considered Si» certain, that it actually 
became a subject of discussion among the IVJeml)ers whether the Society was not entitled to 
claim the reward offered by Government, but it like all its predecessors failed. 'I'hough it seems 
very desirable to have among us a branch of imlustry that returns a profit to the Vlexican culti- 
vator, the importance of it has been greatly diminished of late years by the great fall in the 
price of theaiticle. 

At the time the reward was offered, its market price was upwards of£l 10 the pound, since 
then it has fallen to H or 10 shillings and the market is fully supplied at these prices, though so 
low that nothing hut extreme cheapness of labour and tbe perfect facility acquired by long 
practice in the management of this branch of industry c mKl enable th^in to cover the cost of pro- 
duction, such being the present state of the case, the value of the object sought to be obtained 
is so great’” reduced that it seems scarcely to merit further attention, except on the chance of 
the artiMe riefilg in value under a recurrence of the circumstances which first gave rise to it, 
which though quite possible does not seem probable. 


EXPLANATION OF PLATE 114. 


Cactus Dillmii, (Haworth). 

1, Flowering branch, mtami size, 

2, Flower cut vertically, showing the poeilion of the 
ovary. 

3-4. Stamens and pollen. 

5. Stigma. 


6. Ovary cut transversely. 

7. Mature fru»t. 

S. A seed, natural sizs^ 

9. MagniHi d. 

10. Cut IniUBverBfcly, 

11. Cut luugitudinully. 


LXXVII.-SAXIFRAGR^. 

On this order, so little known in tropical countries that two species only have yet been 
found in Southern India, it seems scarcely neoesKary to dwell at any length. The only speedes 
I have seen, natives of India, are two lowly weeds with nothing either in aspect or properties to 
recommend them to our attention. On the Himalayan mountains the case is otherwise, for 
there, many species, appertaining to several genera, have been found. I’his order though of very 
limited extent in the warmer regions of the earth, is of some magnitude in temperate ones, and 
from the varying forms included under it, one of considerable complexity, at least as viewed by 
DeCandolie whose character we have adopted and which 1 repeat here in the hope of its aiding 
in the detection of new Indian forms. 

Sepals usually 5 (rarely 3, 4, 7, nr 9), more or less cohering at their base : the limb 
usually persistent. Petals as many as sepals (except in Dc^o/ea) inserted on the tube of the 
calyx, alternate with its lobes, deciduous or persistent, very rarely wanting. Stamens perigyn- 
ous, either equal to (or rarely fewer than) the petals, and alternate with them ; or twice as 
many as the petals, some alternate, some opposite to them (in one species, Iw the abortion of 
the alternating stamens, there are only 5, and opposite to tbe petals ; or (in Battera) indefinite : 
filameuts subulate ; anthers ovate, 2 celled, bursting longitudinally or (in Bauera) by two 
pores. Ovarium partly coherent with the tube of the calyx, formed of two (rarely 3 5) carpels, 
cohering by their introflexed sides or margins : styles as many as the carpels, distinct, or more 
or less combined ; stigmas capitate or clavate. Placentae along the introflexed margins of the 
carpels, either throughout the whole length, or at the base only, or at the apex, usually separat- 
ing with the carpels, rarely attached to a central axis. Fruit capsular, usually of two (rarely 
3-5) carpels or valves, the margins of whipb are either eutirelyj or partly introflexed, or scarcely 
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at all and the fruit is then 1 -celled : carpeU dehiscing; at the ventral suture, separating from each 
other, either from the l>ase upwards, or from the apex downwards. Seeds usually numerous, 
rarely definite ; albumen fleshy. Embryo small, in the midst of the albumen : radicle pointing 
towards the hilum/’ 

Apfinitirs. Much difference of opinion exists on this head, which seems to indicate that 
the order as now constituted is not a very natural one, and it certairdy affords an instance of the 
difficulty of establishing natural ijroiips according to «he floral organs, some of the genera refer- 
red her<s having some inferior, or sub inferior flowers and some have two, some three, 

and some 5 (^ell^d ovai’jfts. The seed however are always alburnenous. Under (JnctefW I di- 
rected attention to the oinnirnsram-e of f)r. liin Iley removit»g ih'ostiulariar b, considerable dis- 
tance from that order, on H(;(!<mnt of its allnimeiious seed I hough associating in its floral charac- 
ters, as an instance of atiaching a high value to that character in one instance whde in others 
he assigned it every secondary one, we have another instance of the same kind here 'I he 
genus Parha^Sffi, tiiough differing in having a free one celled ovary, pariehd placentas, and ex- 
alhunienons seed, he places here, on the supposition that it.s fringed seal -s are a peculiar deve* 
lopment of a hypogynous disk. 1'hi.s view of the nature of these scale.s may or may not he cor- 
rect, but if the presence of albumen is to have so much importance attaclied to it in one in- 
stance. ought we so totally to disregard it in another, as to place a plant, dilTering so materially 
both in floral and seminal structure, its seed being exalhninenous, in an order the character of 
which is to have “ the embryo in the axis of a fleshy albumen ? My acquaintance with both 
Saxifraseat* and Crn^f^ulnceae limited, but so far as it extends, these two seem to be most 
nearly allied orders, differing principally in the more or less con»plete union of the ovary with 
the calyx, and the number of carpels, points, in which different genera of each order meet, while 
they equally associate in the structure of their seed. 

Between them and Grossularmey the affinity is small indeed, and is equally remote from 
tJmbelllferae, to both of which DeCandolle adverts as relations. Between the section Hy- 
drangeae mA Philadelphene^l hdkVB indicated such an affinity as appears to warrant 

their union, but as my acquaintaiioe with both is slight, I merely suggest the affinity, leaving 
to those better informed either to unite them, or show that in this supposition I am in error : 
the fact however of DeCandolle placing Dautzia here, while all other writers associate it with 
PhiladHphm is in favour of my suggestion. 

GKOGRAPHiCAt. Distribution. The species of this order are nearly all natives of northern 
latitudes, and several are found within the arctic circle, nr*st of them are natives of Mountain- 
ous tracts in Europe. I'he following brief extract from Idndley’s Natural System of Botany 
gives a good idea of their habits and the kind of stations they prefer. 

Little elegant herbaceous plants, usually with white flowers, ccespitose leaves, and 
glandular stems : some of the species have yellow flowers, others have red, but none blue. 
They are natives of mountainous tracts in Europe and the northern parts of the world, fre- 
quently forming ihe chief hesuty of that rich turf which is found near the snow in high Alpine 
stations. Some grow on rocks and old walls, and in hedge^rows, or near rivulets, or in groves.*' 

pROPBR riKs AND UsKs. Astringeticy is the predominating peculiarity of the order, whence 
an American species has received ihe name of alum root. 

Remarks on Gknrra and Species Only one genus hss yet been met with in Southern 
India It is one of those having the placenta pen<lulou8 from the apex of the cell of the ovary. 
Only two species belong to it, both obscure weeds having neither use nor beauty to recommend 
them to notice. They ^bound in sandy soil on the banks of rivers and near the sea coast* 

EXPLANATION OF PLATE llfi. 

Vahlia oldenlandioide*, Roxb. Ovary cut vertically, showing the pendulous pla- 

1. A plant, natural Mite, centse covered on all sides with ovules. 

2. Flowers side view. 6. Cut transverHely. 

3 Front view of the same, mor$ higUy magmjkd» 7. Mature capsule. 

4 . Authors back and front view. B- Cut transversely. 

9. A loaf, magttf/ied. 
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CLAfilR 3 d CALVClFLORiC EPlPBTALiE. 

Toros lining the tube of the calyx and forming at its extremity a small disk (epigynotta) 
on the summit of the ovary which coheres with the calyx tube. Petals distinct and with tba 
stamens inserted on the outside of the disk.” 

In our flora two orders only are referred to this class, Umhelliferae and Araliaottae ; a third 
corneae^ the only other, is also found in the northern parts of India, Wallich having discovered 
two handsome species of cornm in Nepaul, and Blume 5 in Java. 

LXXVIII.-UMBELLIFERiE. 

A large and most natural order, bat at the same time by far the most difficult we have 
yet had to encounter, whether our object be to dispose of its genera into suborders and tribes, 
or its species into genera and sub-genera. Various indeed are the efforts which, from the days 
of Linnasus to the present, have been made systematically to distribute the species of this or*- 
der, but each in its turn has been found wanting in some particulars, in proportion as our know- 
ledge extended, and at this moment, two arrangements contend for the palm of adoption by 
future Botanists. 

Linnaeus viewed the umbel as a sort of compound flower with a branched in place of solid 
receptacle and considered the involucrum as a sort of exterior calyx. Observing that most 
species had a double umbel, these, he designated univerat and partial umbels. The first 
consist*'^^ of several rays springing from the apex of the branch, each of which again terminaU 
ed ip . jailer umbel of flowers forming the second. Further observing, that some species had 
invoiucres at both, some at the second only, and some at neither, he, with his usual tact, 
availed himself of these simple and easily observed distinctions to distribute the 44 genera which 
he knew into three principal groups. His first division including all those with both universal 
and partial involucres his second all those with partial only, and his third those having 
neither. His generic characters were then taken from the flowers, the involucrum and form of 
the seed. Sptengel, whose system next claims attention as being that which has met with most 
support, forms his sections on the seed, I compressed flat — 2 rather solid winged — 3 fruit blad- 
dery-— 4 fruit coated— 5 fruit armed— 6 fruit solid, naked — A variety of secondary characters 
are afforded by the involucra the costacaud the intermediate furrows of the seed, whether with 
or without rit/ae, &c. Professor Hoffman, of Moscow, proposed another arrangement the sec- 
tions of which are founded on the seed and petals — seed furnished with, or without, vittae-^ 
whether the vittae are epicarpous or epispermous — whether the vittac are on both the dorsum 
and commissure or on one or other, &c. 'The generic characters are taken from the involucrum, 
petals, seed, and the number of vittae between the costae, &c. 

These have successively given way to the arrangement of Koch and DeCandolle, which 
seems now almost universally adopted — though not unquestioned, as a more recent arrangement 
has been proposed, the peculiarities of which will be noticed in the proper place. 

Enough has here been said, though but a fraction of what might have been, to show how 
much this order has engaged the attention of Botanists, aqd to prove how difficult it must be 
to chalk out a just arrangement, since all that has yet been attempted must to a greater or less 
extent be considered failures, except, perhaps, the last and that remains to be ascertained, as 
no qualified Botanist seems yet to have examined it critically. 

The plants of this order, which exceed 1000 species are nearly all herbaceous, some are 
sufiruticose but none either shrubs or trees. The stems of the larger ones are frequently hol- 
low others are filled with a large Medulla or Pith, with thick fibres scattered through it like the 
stems of riionocotyledoQoas plants. The leaves are almost always alternate, variously divided, 
and sheathing at the base. The flowers are umbelled,the umbels either perfect, that is, having both 

S eneral and partial umbels, or imperfect that is simple, or capitate, or dichotomous, or irregularly 
ivided. The involucra are equiUly variable hence they have been employed to supply seettou- 
al, generic and specific characters, which the flowers, owing to their aoiformity of form threwgh* 
out the order were supposed less fiited to supply, 

Calvx 4-toothed, or entire. Petals 5, inserted on the outside of a fleshy disc, around 
the top of the ovary, alternate with the teeth of the calyx, often inflexed at the point, the inflax* 
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cd portion cohering with the middle vein of the lamina ; aestivation somewhat imbricate^ rarely 
valvate. Stamens .5, alternate with the petals^ distinct, folded back during aestivation, anthers 
ovate, 2’Celled, dehiscing longitudinally. Ovarium cohering entirely and closely with the calyx, 
crowned by a fleshy disc (an expansion of the torus) 2 -celled ; ovules solitary, pendulous : 
styles 2, simple, their bases more or less thickened and fleshy (stylopodia), covering the disc 
and top of the ovary : stigmas simple. Fruit dry (a cremocarpium) consisting of two carpels 
(or mericarpia) which adhere by their face (commissum) to a common axis (carpophorum), but 
in maturity separate from it, and are pendulous ; each merioarp indehiscent, traversed by 5 
longitudinal primary ridges (iuga primaria), one opposite to each petal and each stamen and 
often also by alternating secondary ones (juga secondaria), the ridges being separated by chan- 
nels or interstices. In the substance of the pericarp are linear ducts or canals (vitta) full of an 
oily or resinous matter, these are usually lodged in the interstices, sometimes below the ridges, 
rarely wanting. Seed pendulous, usually cohering with the carpel, rarely loose. Embryo 
minute, at the base (that is, at the apex of the fruit) of a copious horny albumen : radicle supe- 
rior, pointing to the hilum. Herbaceous or rarely sufFrutescent plants : stems usually flstular 
and furrowed. Leaves alternate, very rarely opposite, simple (without articulations), variously 
cut, sometimes reduced to the petiole {phyllodium). Flowers in umbels, the umbel sometimes 
capitate, usually with an involucre.’’ 

ArrfNiTiEs. These are not of easy determination and are I think still to be discovered. 
If we attempt to determine their afflnities by their floral arrangement and general habit they 
come well after Satifragene, but if we look principally to the ovary and seed for ordinal char- 
acters their affinity with that order is remote, while with Ampelideae, through AraliaceaB they 
become closely approximated. Ranuncvlaceae by agreeing in the highly albumenous seed and 
in general habit are also allied both directly, through Ranuncvlus and Thalictfum on the one 
ride, and Pimpinelta^ Scandex^ &c. on the other, and indirectly through and Aralea 

which have many points of resemblance. The affinity between these two orders is strongly 
insisted on by Lindley who observes, if we consider fairly the respective organization 
of Ranunculaceae and Umbelliferae especially of such genera as Thalictrum in the one and 
Pimpenella in the other, we shall find that no positive mark of discrimination between them 
can be pointed out, except the superior carpels of the former and the inferior ones of the latter ; 
for the indefinite stamens of Rnnunculaceae are no longer capable of forming a distinctive char* 
acter since the discovery of Casalea, As for Thalictrum faeniculaceum any one would take 
it for an umbelliferous plant without attentive observation. Now it is impossible to acknow- 
ledge any system to be natural in which, under these circumstances of almost identity of 
structure and sensible properties two such orders are disjoined ; and 1 consider the restoration 
of Umhdlife^ae and Ranunculaceae to their relative positions one of the strongest arguments 
in favour of the necessity of this albumenous group.” 

I quote this passage not for the purpose of opposing the views of the author, though I do 
not altogether adopt them, but in confirmation of my remarks under Cacteae and as showing 
that Dr. Lindley by adopting and acting on the opinion that no division of Exogens has been 
discovered more in accordance with natural affiiities than that which depends on the dif- 
ferent degree of development of the flower” while he in his first by group employing one altoge- 
ther at variance with its principles has thereby produced associations equally if not more unna- 
tural than those which he proposes to remedy and forms a system greatly inferior to them ia 
facility of applioetion to practice. By this mixing of systems there are no fewer than 175 orders 
interposed between Umbelliferae SLtid Ruhiaceae (Cinchonaceae Lind.) and 177 between it 
and Capnfoliaceae though in both these we find the copious albumen of hU Albumenous 
group and in the latter occasionally polypetalous flowers* Looking therefore to the primary 
structure, that of the seed, and to the epigynous flowers of these two orders, I cannot but 
think Che affinity between them and UmbelUferae is much closer than between it and some of 
the other alliances associated in his group Albumenosae. Had the principle been adopted, of 
associating as a class all the orders distinguished by having highly albumenous seed, to be af- 
terwards divided into subclasses according to the flowers, we should not have had to complain 
of the incongruity of assigning to two sets of organs wholly inoompable with each other, high 
vdues in one place and very low ones in another. Many instances of this could be adduced but 
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of which I shall content myself with one ; Lygodiaceae an exalbumenons order is placed in the 
same alliance with Cynchonaceae a pre-eminently alhuinenous one. He states that some of 
the connecting links of his albumenous group are evidently wanting, this is not to be wondered 
at when some of the primary ones are excluded because of their having monopetalous or apetal- 
ous flowers. But let us place every known order having the embryo considerably shorter and 
smaller than the albumen” together, without reference to the flowers which in comparison with 
the seed are variable, and reconsider the whole when it seems not improbable the missing links 
will be found, and the true affinities of this very curious and difficult order made out. This 
assuredly is not the case now, otherwise, I cannot suppose Geraneaceae an exalbumenous hy- 
pogynous order would he referred to as a relation in consequence of the cohftS)»ic)ii of the car- 
pels round a woody axis, since, at this rate, they are equally allied to Euphorhiacemi, with the 
additional advantage of both having albumenous seed. Here 1 quit the subject of its affinities 
having said enough to show that the question is still sub judice and requires a master mind to 
unravel it. 

Geooraphical Distribution. I had almost said foUvnately, for Indian Botanists, 
this order occupies hut a very secondary place in the Indian Flora, the species being chiefly 
natives of more temperate climates, where they inhabit groves, thickets, marwhy places, 
plains and waste grounds. The few species found in Southern Inilia are chiefly met with on 
the highest hills or the skirts of dense jungles, a very few only being found on the open plains 
and th< si irincipally in rich arable lands. In northern India they are more frequent especi- 
ally cu !i <5 Himalayas, whence Dr. Royle informs us he has no fewer than 90 species, which, 
added to those from other parts of India make a total of 127 Indian ones. Though f/w- 
belliferae abound more in the Northern than Southern hemisphere, the latter is not deficient, 
something less than one-third of those known being found in the temperate portions of the 
South, but they are much more numerous in the old than the new world. Being so 
exclusively an extra tropical order it is not one meriting much consideration of the tropical Bot- 
anist beyond showing that wherever a number of species are found native within the tropics, 
the station may be considered one enjoying a low mean temperature and thoroughly adapted 
fnr the growth of extra tropical plants requiring for their successful culture a temperate climate. 
The same fact shows on the other hand that, being generally plants impatient of high tem- 
perature, there seems little chance of successfully cultivating any of the extra tropical species 
within the tropies, except during the coolest season of the year. 

Properties and Uses. The properties which distinguish this family are very various and, 
according to the part under examination, of the most opposite kind : those appertaining to the 
seed being for the nost part aromatic and mildly stimulant, and scarcely in any instance poi- 
sonous ; while those of the vegetation are generally acrid, very often virulently poisonous and ex- 
cept when ameliorated by culture always suspicious. A few only are employed towards sup- 
plying food for man or cattle. The Carrot, Parsnip, Skirret, Parsley, Cellary, Samphire, Ar- 
racacha and Earth-nut (Buneum Bulbocasramm) about complete the list of those eat hy man ; 
the Prangos hay of Cashmere is one of the very few used as fodder for cattle. The Materia 
Medica is however largely indebted to this order, some of our most esteemed Carminitives being 
derived from it, as well as some powerful narcotic remedies, among these perhaps the best 
known is the Hemlock, which has been long in use for the relief of Cancerous aflPections and oc- 
casionally as a local application for the cleaning of foul ulcers, though for this last purpose the 
Carrot is in more general use. Caraway, Coriander, Dill Anise, Fennel seed are all used as 
Carminitives and gentle stimulants in Europe and India The Ajawan and some others are es» 
teemed here though less known elsewhere. Besides these we are indebted to this family for 
several other useful medicines, such as Assafoeteda, Opoporiax, Galhanum, Sagapinum, and it 
is supposed Gum Ammoniae, one of our best expectorants and applied as a plaster to indolent 
tumours and chronic boils, an excellent deob.struent. Dr. Paris recommends it in comliinatioa 
with Rhubarb as a useful medicine in Mysenteric affections hy correcting viscid secretions. 

DeCandolle seems to think that the very opposite properties found in this family 
may be explained by supposing that the extractive matter is narcotic and acrid, while 
the resinous matter is stiinuUnt and uromatic, wliich m other words is, by supposing 
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their juice, while yet only half elaborated is narcotic, but becomes aromatic and stimulant when 
it is transformed into the true resinous sap. Acc(»rding to this hypothesis the roots 
having much mucilage and water and little extractive, ought not to be poisonous and therefore 
fit for the food of man. This we find the caj^e in many species though certainly not 
in all, (for we know that the roots of some are very poisonous) hut still often enough to afford 
much evidence in support of his doctrine. In the juices of the herbaceous part of the plant, 
the green portion, where extractive abounds and can be easily extracted either by infusion or 
decoction in water, we find concentrated, the narcotic and poisonous properties of the Hemlock 
fConitm maoulaixim ), Cowhane f Cicuta J, the Dead tongue f /Enanthe cmnala J, Fools 

Parsley ( A^4thusa cynapium &c., while the proper sap such as flows spontaneously from 
wounds in the hark or otherwise is resinous tonic and arojualic. According to this theory tinc- 
tures prepared with pure alcohol, which does not dissolve extractive, should not he narcotic and 
poisonous, whereas we find both Dr. Christison and Mr. Pereira rocorninending an alcoholic 
tincture of the bruised seed, not the leaves, of the hemlock as the he-st mode of administering 
that powerful and dangerous medicine. A.s however DeCandolle’s theory so generally accords 
with experience, I should doubt whether the tincture of Hemlock Seed is possessed of the 
same narcotic propertie.s as the decoction of the leaves. But sliould experince prove that the 
seed are narcotic and that this property is communicated to the tincture, then that preparation, 
for internal use, ought at once to supersede every other forvn of administration, not only as affording 
a preparation not liable to the rapid deterioration of watery preparation.s, but as holding out the 
prospect of being so much more anif<»rm in its strength and certain in its action, than tho.se 
derived from the leaves. These it is well known are frequently inert ; nay more, are liable to 
lose their profierties through unskilful drying and much more from bad managenjent in the pre- 
paration of the extract. It seems scarcely necessary to dwell longer on the properties of this 
family, which can never be expected to become of importance in this country from the unfitness 
of the climate for their culture, though these observations might easily be extended to any 
length. Dr. Lindley, in his Flora Medica, gives a catalogue of no fewer than 12G species 
more or less suitable for mediciriHl purpo.ses ; ami even that list, copious as it is, might be great- 
ly extended. Before however concluding, I may remark, that the common garden cellery when 
wild and growing in wet ditches and meadows, its usual station, is an acrid poisonous plant, hut 
changed by culture, becomes a favourite sallad. It seems probable that many others might he 
similarly changed. The seed of the carrot, which is warm and carmnative, is supposed to 
act principally on the urinary organs. 

Rrmarks on Gknrua and Sprcirs. Large and very natural orders such as this, are 
always difficult to divide and arrange in such a manner as to render them easily available in 
practice towards of discovering the name of a species, ami the present is so peculiarly natural, 
that some Botanists have even gone so far as to assume that it may almo.st be looked 
upon as one vast genus and that only very artificial genera can l)e obtained by its sub- 
division. To this idea, even in the abst ract, I confess I cannot suhscril)e, for I canuot but think 
the association of such plants as ////<^roco^///c and in tlic same genus with Angelica 

and Pa^tinaca would be most unnatural. Hut while I object to such .sweeping combinations as 
these, 1 cannot avoid thinking, that th«i number of g^*nera established in thi.s order is already 
excessive, that is, so far as 1 can make out from studying their characler.s. (n support of this 
opinion the genera ?LX)d Heraclefnn may I think he safidy quoted, and 

Piychotis, it appears to me, may with equal safety be referred to as another example of the same 
kind, and doubtless many others might he found. This multiplication of genera can scarcely 
be matter of surprise in an order like this, where the general similarity among the specues is so 
marked that nothing short of the most careful study enables one to distinguish them and 
where, in consequence, characters most minute and difficult to make out, and these not always 
constant, are apt to have higher values as.signed than they merit. To this cause I am dis- 
posed to attribute the high value attached to the vlftap^ which, so far ns my owu limited 
observation enables me to judge, they do not merit, not only as being inconstant, hut as being 
in many instances, from their minuteness, of very difficult application in practice and only to 
be detected in perfectly ripe seed. 
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In the accompanying: plafe (No. 117) I hare given dissections of one species of each of 
DeCandolle’a tribes found in this part of India, in which I have endeavoured to represent their 
respective peculiarities, an attempt in which I fear, owing partly to the minuteness of the ob- 
jects and theoretical character of tlie distinctions, and partly to the imperfections of the graphic 
art among us, I have not succeeded to the extent I could have wished. 

In explanation of these dissections 1 shall now subjoin his abridged characters of each tribe. 

L Suborder ORTHOSPERMiE. Albumen flat, or nearly so, within, neither involute nor 
convolute, next the commissure. 

♦ Umbels simple or imperfect. Fruit without vittae, 

1. Hvdroootylrae. Fruit compressed laterally ; Mericarps convex or acute on the back. 

Hydrocotyle polycephala, 

2. Samioulbac. Fruit ovate globose. Saisicula elata, 

• • Umbels compound or perfect / vittae in the fruit various^ rarely wanting, 

f PaueiJugiUe^ nam^ly^ /wmUhid wUh primary ridgen vfdy, 

3. AlfliKNBAa. Fruit laterally compressed or dedymous. Ptychotis ajowan, 

4 . SBtBtiNBAK. A transverse section of the fruit, round or roundish or with the miricarps some- 

what compressed on the back. Foeniculum vulgnre, 

fl. Pbocroankae. Fruit compressed from the back of the mericarps, raphe marginal, margin 
expanded into a^^ingle, not double, wing on each side, (in Angel iceae there is a double wing 
on each side). Ue,i acleum rigen^ 

t t MulfiJugcLte, namely, furnished with both primary and secondary ridges 
6 CuMiNEAR. Fruit from the sides of the mericarps somewhat compressed all the ridges wing, 
less. ( The transverse sei^tion in the figure does not very well correspond with this charac* 
ter, perhaps the fault of the draftsman.) Cuminum Cyminum, 

Dauciivkar. Fruit somewhat compressed or round from the back of the mericarps, with the 
lateral primary ridges placed on the flat commissure, the secondary ones either expanded 
into free prickles or (he prickles united into a wing. Dnucus Carola, 

( Fhe transverse section of the figure does not agree well with the character,! believe from 
having had bad subjects to represent). 

II* Suborder CA MPYLOSPERMAE. Albumen marked with a longitudinal furrow, owing to 
the involute margins. 

t Multiju^ate, 

CAUCALiNEi^s. fruit laterally contracted or roundish, the lateral primary ridges placed on 
the plain of the commissure, all the secondary ones expanded into prickles or bristles. 

t t Paucijugate. 

8. ScANDiciNRAR. Fruit laterally compressed Of Contracted, elongated, often beaked. Ozadia 

faeniculacea, 

III. Suborder C^ELOSPERM AE. Albumen next the commissure, concave or curved longitu- 
dinally, that is from the base to the apex. 

(A very useless division, as the few genera belonging to it might have been with equal 
convenience referred to the first.) 

9. CoRiANDRBAB. Fruit laterally Contracted and didymous or subglobose, primary and secon- 

dary ridges wingless, often scarcely distinct. Coriandrum sativum. 

Caucalineae is omitted in the plate* partly for want of room, partly because I do not think 
it a native of this part of India. 

That Tausch’s classification might not be altogether unknown among us I shall now give 
the characters of his tribes, indicating under each the name of the sabtribcs and Indian genera 
that belong to it. 
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H« obj«ot8 to DeCtndoIle’s ttiborden, eonitniated on tbo form oltiHi Iho 

term Campyioiperme does not apply to all the plants that he DC. plaoei hire* ns dm fenm 
combines in itself both Campylo9pmrmou8 %nA Cae/ospermottt plants, and 
Hum and protractum tLTeCampyiaspermous^mhile all the other species nm unho9p9rmou$ 
Many other instances of a simUar sort are brought forward to show that dtmions ground^ oq 
such minute differences of structure are artificial and fallackMis, an opinion in which it eeems next 
to impossible not to coincide, even though we may feel unable to propose better. I'hat 
Tausch’s is better as a whole, I am unable to say, but as it is grounded on characters which can 
often be made out long before the albumen has attained the degree of maturity required by the 
other system, it seems more applicable to practice, that of itself making it a more advantageous 
arrangement in so difScalt an order as this, it too often happening that we are obliged to work 
with specimens gathered long before their seed are ripe. He further discards all tribal charac* 
ters taken from the inflorescence, whether the umbels are complete or incomplete, simple or com- 
pound ; many of the tribes as constituted by him com!)ir)ing these different modifications. This 
is to be expected if the seminal arrangement be strictly adhered to, and indeed it seems a roost 
illogical course to pursue, to take our primary divisions frooi the albumen, that is from the inter- 
nal structure of the seed, and our secondary ones from the inflorescence. 

Tauch’s method of taking his tribal characters uniformly from the seed, discarding all col- 
lateral ones as only applicable to genera, is a decided improvement on that of Koch and DeCan- 
dolle,in whose conspectus we find the first character Albumen in tm planum*^ —and the second 
Umbellis simplicibus out imperfectisi*' the one having not the most remote relation to the other, 
a cim ii nstance calculated to lower its value in practice, and whi<;h, is reduced to nothing, , if hut 
ha : * * the ohje(^tions urged by 1'ausch against the primary divisions be found true. Leaving 
these questions for future discussion, I now subjoin in his own words, as given in the Annals deg 
Sciences Naturelles, Tausch’s characters of his 12 tribes, and the names of his subtribes with the 
Indian genera belonging to each, which may be of use in assisting us to form an opinion on the 
merits of the two systems. - 

Trihus I. CERAMosPERMiE 8 Testacva:. Fructus globosus aut globoso-didymus, jugis 
filiformibus primariis aut simul secundarus, mericarpiis utriculos incompletos commissura plus 
minusve fenesl rates, seu pericarpium bivalve biloculare constituentibus. 

Subtribus I. Coriandreae Coriandrum, 

Tribus II. Rhy> chospkrmar s Hostuatae. Fructus pyramidatus aut cylindraceus elonga- 
tusve, a latere contractus, apice rostral us, aut plus minusve atienuatus stylisve rigiclis rostratus, 
mericarpiis utriculatis nudis, aut noununquam setulosisjjugatis, jugis primariis aut simul secun- 
dariis costatis. 

Subtribus II. Scowd/c/wcac. Ozodia W. and A.— Subtribus 3. Cumineae. Cuminum.Linn. 

Trihus III. Acanthospkrmae s Armatae, Fructus teres aut compressus, mericarpii utri- 
culatis jugatis, jugis omnibus in aculeos setasve liberas aut hasi cohaerentes excurrentibus. 

Subtribus IV. Caucalideae Daucus, Torilis.— Subtribus 5. Trachymarathreae. 

Trihus IV. Ptpryoospermak s Alatrak. Fructus teres aut compressus mericarpiis utricu- 
Isiis, jugis omnibus aut nonnullis in alas membranaceas liberas integras, aut raro bobaias ex** 
currentibus, aut expansis et fructuin 4-8 alatuni forniantibus. 

Subtribus VI. Mulineae , — Subtribus 7. Angeliceae , — Subtribus 8. Laxerpitieae, 

Tribus V. Diclidospermar s Valvatae. Fructus a dorso lenticuUri-vcl planocompressus, 
commissura non angustatus, mericarpiis utriculatis, jugis 5 primariis, rarissime et secundariis, 
raro omnibus costatis, seepissime 3 dorsalibus costatis, 2 lateralibus in alas aut tnargines incra- 
fisatas sed raphe marginali junctas dilatatis, et fructum utrinque unialatum formantibus. 

Subtribus JX. Peiwedaneae. Anethum, Pastinaca, Hcracleum.— Subtribus XO.Selerineae* 

Tribus Vl. Trtraoonosperm^ s TKTRARnRiB. Fructus a dorso compressus, saoepe com- 
pressis^imus, commissura plus minusve saepe valde contractus, et tunc acute tetragono prisma- 
ticus (non alatus) mericarpiis utriculatiscompressiaS— jugatis, jugis filiformibus, nonnullis quan- 
doque oblileratis, intermediis 2 seepissime marginem mericaipii utrinque ciugintibua et ideo 
angulos tetraedri marginaniibus. 
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Subiribus TI« Azorelleae. 

Tribus VII. Disaspidosperm^ s Biscutat/e. Fructus « lafere lenticulari compressus, 
mericarpiis utriculatis jugatis, jugis primariis aut simul secundariis costatis, filiformibus. 

Subtribus XII, Hydrocotyleae. Hydroootyle. — Subtribus 13. Xanthosieae. 

Tribus VIII. Plkubdspkrm^ a Cortat^. Fructus teretiusculus aut latere contractus sub- 
didymus, rnericarpiis utriculatis quinquejugatis, jugis costatis stepe filiformibus^ noonunqua mar> 
gutis subalatisve aut raro obtusissimis subobliteratis. 

Subtribus XIV. Jmmineae. Bupleurum, Ptychotis, Pimpinella, Helosciadium. 

Subtribus XV. Seselineae. Feeniculunii Seseli. 

Tribus IX. ApLBURospRRMiW s EcosTATiE. Fructus prismaticus aut teretiusculus, xneri- 
carpiisutrinque ejugatis sspissime squamis, vesiculis aculeisve tectis. 

Subtribus XVI. Eryngieae. Sanicula. 

Tribus X. Hetbrospkrm^e. Fructus constans rnericarpiis duobus utriculatis jugatis, figure 
et proportione inaequalibus. 

Subtribus XVII. Heterospermeae, 

Subordo II. MoNOCARPEiE. Fructus constans utriculo constanter solitario monospermo 
nado, aut sacpissime abortu monospermo et involucre pseudopericarpium uniloculare mentientc 
incluso. 

Tribus II. MoNosPERMiE. Fructus constans utriculo solitario monospermo, non incluso. 

Subtribus XVIII. Actinofeae, 

Trilius XII. Angiospkrm^. Fructus seepissime abortu monospermus, involucro pseudop^ 
ericarpium uniloculare inentiente inclusus. 

Subtribus XIX. Eohinophoreae. 

EXPLANATION OF PLATE 116. 

Pcatinaoa ligmtict folia niericarps ready to fall, 

J. Flowering branch, natural size. 6-7. Detached men- arps, back and front view*. 

2. A flower, front view. A niencarp cut transversely, showing the position 

8. M he flame, petaln und stamens removed showing the of tne ridges, 
calyx and ovary. Imicituvliiially showing the minute embryo at 

4. Stamens, back and front views. *be apex of the seed. 


EXPLANATION OF PLATE 117. 

Exhibiting analysis of tribes of Urnhelliferm, found in Southern India— See, DeCandolle’s Conspectus above. 


I. HYDBOcoTTLBiB — HydrocotyU polycephnla. 

1. Flower, natural 'The same, magnified * — 3. 

Stamens.— 4. Meiicarps. — 6. The aame cut vertically. — 
6. Cut transversely. 

II. Santculb*— S amWfl data* 

1* A corolla and limb of the calyx detached from the 
echinate calyx tube, magnified* — 2. The entire flower, 
the corolla nearly concealed by the pricklefl of the calyx 
tube.— 3. Ovary after the fall of the corolla, and a de- 
tached petal— 4. Stamens.-fi. Fruit cut vertically.—fl. 
Cut transversely.— 7. A mericarp cut longitudinally, 
showing the pendulous seed. 

III. Ammtnb.®— q/oMWW. 

1. A flower, magnified.^*!. 1 he same, the petal* and 
stamens removed arid a detached petal— 8. Stamens.— 
4 . Ripe mericarp*.— S. A mericarp cut transversely.- 6. 
Cut longitudinally, showing the minute embryo in the 
apex of the large albumen. 


IV. Skablinbac— vulgart\ 

1. Side view of the flower.— 2. Front view.— 8. Sta- 
mens — 4. Mericarns.— 5. The same cut transversely. 

6. A mericarp cut longitudinally.— 7. Embryo detached. 

V . P Rtic ID A N K JE — Heracleum rirens. 

1 . A flower the petals removed, one of them shown 
detached. — 2. Stamens.— 3. Ovary.— 4. A nearly ma- 
ture fruit. — 5. A moricart), inside view. — 6. The same 
cut transversely, showing the ridges and vittsB. - 7. Seed 
detached from the pericarp. — 8. The same cut longitu- 
dinally, showing the embryo.— 9. Embi^o detached. 

VI. CvwTSEM-^Cuminum cyminnm* 

1. A fruit, /lotarn/ size.— 2. ligature niericarps sepa* 
rated, and showing the forked carpophore.— 3 Fruit cut 
transverseh.— 4. A mericarp dissected to show the em- 
bryo.— 5. Detached mericaip.— 6. Seed removed from 
the pericarp,— 7. The aame divided loogitudioally,— 8. 
Dotted embryo. 



60 


ILLUSTRATIONS OF INDIAN BOTANY. 


VI 1. Daucinkje— carota, 

1. Flower, front view. — i2. Stamens. — 3. (.)vnry after 
the fall of the petals.—^. Mature fruit.— -5. Mericurps 
pepuraling,— G. Cut traiisverriely. — 7. The proper seed 
detached from tlie pericarp. 

VllL Scani icinea:— fcpniculacea. 

1. A flower uiiexp »mled.— ‘i. '1 lie aame, the petals re- 
moved, showing the stamens, in situ and a petal from 
within.— 3, Anthers.— 4. A mature fruit. — 5. The same 


cut transversely, showing the longitudinal ftirrow of the 
albumen. — 6. A seed cut longitudinally, showing the tm- 
uute embryo.— 7. beed removed from the pericarp, 

IX CoRiAKDBEA — CoHandrum nativum. 

1. A flower of the disc, petals all equal. - 2. A flower 
of the ray,the exterior petals larger and heteromotphous. 
— 3. Anthers. — 4. Ovary and large limb of the calyx. — 
6. Fruit. — 6. Cut transversely.— 7, Cut longitudinally, 
showing the bow- like curve of the albumen. 


LXXIX.-ARALIACE^. 

An inconsiderable order of plants, but widely distributed over the eastern portions of Asia 
and the tropical and warnjer portions of North America, possessing many of the characters of 
IJinbMferaa but difFering inhabit, most of them being trees and shrubs usually procumbent or 
climldrig. T'he best knowm of the family is perhaps the common Ivy, All those that I have met 
wilh in this country, except the Chinese Gensing, have a diffuse somewhat climbing habit, like 
the Ivy, but on a much larger scale, the branches being sometimes as thick as a man’s leg. 

Calyx entire or toothed. Petals .5 10, alternate with the teeth of the calyx, very rarely 
wanting and then [}n Adoxa) perhaps changed into supplementary stamens ; fiestivalion val- 
vate. Stamens as many as the petals, rarely twice as many, inserted below the margin of a 
large epigynous disc, anthers 2 celled. Ovarium cohering with the tube of the calyx, of two or 
more ^ or very rarely of one cell : ovules solitary, pendulous ; styles as many as the cells 
of ' ..vary, distinct, concrete, or rarely wanting : stigmas simple. Fruit usually fleshy, 2- 
15-celled, or very rarely with only 1-cell, crowned with the limb of the calyx : endocarp crus- 
taceous. Seeds solitary pendulous. Embryo small, surrounded with a copious fleshy albumen, 
close to the hilum : radicle pointing to the hilum, superior. — IVees, shrubs, or herbaceous 
plants* Leaves alternate, exstipulate. Flowers um belled or capitate,’’ 

ApriNMTtFS. llm/joMI/erae is considered the nearest relation of this order, from which this is 
principally distinguished by its arborious habit and many celled ovary ; the last, apart from 
habit, is not always suflicient to distinguish it, the carpels being in one or two genera, reduc- 
ed to two. The fruit however supplies a good mark being usually pulpy or fleshy in Araliaceae, 
and dry in llmbeUlfWae. By this structure, as well ashy habit, it closely approaches Am-pelideae 
from which it is only distinguished by the superior ovary and by its stamens being alternate 
with, not opposite to, the petals. Through Hedera (Ivy) it approaches Cnprifoliaceae (the El- 
der and Honey suckle tribe) from which however it is at once distinguished by the insertion of 
the stamens, which in Araliaceae is on the disc, in Caprijoliaceae on the corolla. Upon the 
whole I am disposed to consider this order more nearly allied to Amp^lid&ae than to any other. 

Geographical Distribution. Though the number of species appertaining to this order 
be small (about 130) they have yet a very wide geographical range, two genera {Adoxa and He^ 
^.ra) being found indigenous in England, some in North America, several in the tropical parts 
of that continent, some in Madagascar and the Mauritias, and a considerable number inAsia and 
her Islands, where they extend from Cape Comorin northwards to high on the Himalayas, and 
from Malabar eastwards to (^hina. 1 possess specimens of several apparently new species, col- 
lected in Assam, but which I forbear to name, as Dr, Wallich’s list already gives the names of 
42 species, among which it is probable they are to be found. 

'l liiw immense diffuRion of some orders, in comparison with others of much greater extent 
as regards the number of species, is a fit subject to occupy the attention of the Philosophical 
Naturalist, but has not yet attracted that degree of attention which its interest seems naturally 
to demand. 


Properties and Uses, ITiese are of very minor importance, so far at least as we are 
enabled to judge from sensible properties. The Gensing ( Panax quinquifolrum the root of 
which is an agreeable bitter-sweet with some' aromatic pungency, has a prodigious reputation 
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amongr the Chinese as a stimulent and restorative hut by Europeans and Americans is consi- 
dered nothing more than a demulcent, approaching liquorice in its qualities” Lindley. 

1 he same author justly remarks, this however requires further investigation, for we can- 
not believe that all the Chinese say, believe, and practice, is fabulous or imaginary.” If we look 
back to the medical history of Sarsaparilla, now so much and deservedly esteemed as a reme- 
dial agent, tliough 30 years ago niucii contemned, the sensil)le properties and mode of admi- 
nistration ot which greatly resembles Gensing, we will perliaps find an explanation of this dif- 
ference of opinion, 1 his supposition seems tlie more proI)al)le, as American writers conjpare 
Avdiid midicdul'is , another plant of the order, with Sarsaparilla, and affirm it to he as valuable a 
medicine. I'hese cases .serve to show that we ought not hastily to reject popular medicines 
merely on the strength of rough chemical analyses, or because their operation i.s so iinperceptihle 
that they produce no very obvious effect on the human constitution until they have been admi* 
nistered continuously for some length of time. 

Remarks on Genki^'a and Species, The number of genera assigned to this order by 
DeCandolle and some oilier recent writers on botany amount to thirteen. Meisner raises tliese 
to 17 after removing Moxd, one of De('andolle’s genera, thereby adding i] to the number indi- 
cated by the former. But to four of these he has appended a mark of doubt thereby intimaticg 
that he is uncertain whether they really belong to the order. Of the iloiibtful ones two are 
Indian, one beautifully figured by Mr. Griffith in Wallich’s PI, Aslat Par lores, the other, des- 
cribed but not named in our Prodrornus under the provisional appellation of Ara/iacea f Kleiftri. 
Of the remaining genera st-veral are not I think tenable, the di.slincti()ns being very slight and 
not supported by marked difference.s of habit. Between Hedara and Pmatropia I ran see no 
sufficient difference. Ue(’andolle defines Hedera “ Styli 5-10 conniventes ant in unicum con- 
creti” and Paratropia omnia .Araliae aut Hederae, sed .stigmata sessiJia, prime) approximata et 
disco epigyno immersa” di.stjnctions by no means readily obvious in practice, at least so 1 find 
them, as two specimens, one taken from a reputed Hedera the other a Paratropia, when laid side 
by side on the stage of the microscope, I found so like, that I could scarcely tell the one from the 
other. Further di.slinctions are taken from the calyx, whether the limb i.s a little longer or 
shorter, which are variable mark.s and not to he depended upon. In Hedera the petals are des- 
cribed in our Prodronius as cohering at the point and separating like a calyptra, while in Para- 
tropia they are said to expand. '1 bis also in the examination of a number of speciinens I find 
equally un.-^table and valueles.s, ^ I'he difference between Aralia and these, consists in it.s styles 
being free and devaricately spreading, (‘‘styli .5 expansi devarioato-patentis” DC.) .surely a very 
inadequate generic character, though it might serve a.s a sectional one to aid in dividing a large 
genus. On this however I do not insist, as I have no genuine Aralia to examine. 

Giliherfla^ of which 1 have a species oaly slightly dilfering fVom Koxhurgh’.s G. palmafn, 
perhaps a mere variety, difier.s from the preceding genera in the length of ii.s style only. In this 
it is distinctly prominent and conical, projecting .some di.stance beyond the disc, but in other 
respects it seem.s sufficiently to a.ssociate. Whether the difference indicated, merits the distinc- 
tion of elevating tho.se plant.s in which it occurs to the rank of a genus, 1 am unable to say, 
yet, as it has already b^en so employed and is readily obvious in practice, I offer no objection, 
merely observing that G. JValagu, the authority for which is Rheedei’s plate, Hort. Mab. 2-26, 
certainly does not belong to the order, but is a species of Leva, Seiodoplipllum, the generic 
character of which, as given by DeCandolle, is “ Omnia Aralite seJ petala apicibus in calyp- 
trae lonnam cohierentia.” This reduces it to Hedera, as defined by us, but DC. gives Hedera 
free petals, which I find sometimes the case, sometimes not, a specimen now before me of //. 
Helex var chrtjsocarpa DC., having free petals, while the European plant seems to have them 
cohering. The character in short is ono of almost no value, and ought not to have so high an 
one assigned. The whole of these genera, as now defined, might I think with gM’eat advan- 
tage be reduced to one ; as genera grounded on such variable and inappreciable distinctions, can 
never be good ones, nor in any way lend to the advancement of science. Cieneva so purely ar- 
tificial are misplaced in a natural system, where we look for natural ones, and the sooner they are 
discarded, and with them the doctrine which inculcates the nf)ii existence of natural genera the 
better, as, it appears to me, nothing tends so much to undermine true science, as ':he mainte- 
nance of such principles. The existence of such a doctrine, coalers on even the merisL tyro. 
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^ho happens to find an accidental variation of plant, not coming within the very narrow lines of 
demarkation which separate such genera, the right of at once constituting it a new genus. An 
Ivy by having a narrower more contracted calyx limb becomes Paratropiay or by having its 
styles cohering and somewhat elongated becomes a QUibertia^ or if its petals cohere and fall like 
a calyptra, no unusual case, especially when dried specimens are under examination, it passes 
into Sciodaphyllum, Can any thing be more trifiing ? can the authors themselves of such ge- 
neric characters look at them, when thus analysed and contrasted, without smiling? 

Panax though very nearly allied, yet having an ovary with only 2 or 3-ceIl8 has its limits 
clearly defined by a comparatively invariable and important point of structure, but J/ara/iadoes 
not seem distinct from it. GaHonia having twice as many stamens as petals is another good 
genus. The one-celled ovary of Anthrophtjllum (Blame) seems to point it out as another. 

I urge with greater confidence the reduction of the above named genera as Wailich has 
already done so in bis list, where we find no fewer than 42 species ranged under the genera Pa- 
nax and Hedera. Those species, I presume, having a 2 or S-celled ovary being referred to the 
former, the remainder, those namelv having the ovary 5 or more celled, to the latter. The calyx 
being a little more or a little less developed, the petals a little earlier or a little later decidu- 
ous, the styles a little longer or a little shorter or more or less cohering, merit not the dis- 
tinction of being taken into account as generic characters : and to multiply genera on such 
characters is, in my estimation, alike unphilosophical and unworthy of science. 

I'he genus Miquelia Meisner, our Araliacea f Kleimi, if really a member of this order 
will pr''bably prove a good genus, but in the mean time, while the male plant only is known, it 
seerr^s to associate too well with Wallicli’s Phytocrene to be admitted as distinct* Both are di- 
oioous, in both the perianth is 4 partite and valvular in aestivation, the stamens in both are 4, 
the filaments united at the base with a sterile pistillum (on this point our character in the Pro- 
dromus is erroneous), in both the anthers are fixed by their back near the base, dehiscing lon- 
gitudinally, in both the stem^ is twining, the leaves alternate, the flowers congregated on the 
apex of the peduncles, forming a capitulum in the one, and a simple umbel in the other, the 
base of the pedicels in both are furnished with a cup-shaped 4 cleft hairy bractea or squama, 
and lastly, the structure of the stem is the same in both ; the very curious woody plates so ad- 
mirably represented by Mr. Oriflith in Wallich’s Ph, gigantea being equally found here. 

The aiffarences then between the two being, so tar as our present information goes, only 
tpeoifio not generic, 1 pro[>ose referring our Araliacea f Kleinii to Wallich’s genus Phytocrenem 
position which the identity of the lignious structure even more than the similarity of the 
floral one tends to confirm ; that structure being as yet unknown b^ond this genus. The 
order to which the genus belongs, yet remains to be determined. The circumstance of our 
having referred one species and Meisner another to Aratiaceae seems strongly in favour of this 
order finally proving its station, but until the female plant has been discovered this rests on 
more conjecture. 


EXPLANATION 

Paratropia vemdoio. W. and A, 

L Flowering branch, nahtral nze. 

2. A flower opened to abow the relative position of the 
petals and stamens. 

3. A flower, the petals separated showing the stamens, 
ovary and stigiiuis. 


OF PLATE lie. 

4. A flower, the petals separated at the bate, hut stiU 
hanging on the apex of the stamena. 

6, An umbel of fruit. 

6. A berry cut transversely, d«oelled, with one seed in 
each. 


Class 4th— Epicorollab Corisantrbrai.— / ties. 

Torus between the tube of the calyx and the ovary, and usually forming at its extremity a 
small disk (epigynuus) on the suipmit of the ovary, which finally coheres entirely, or rarely only 
at its upper margin, with the calyx tube. Petals usually united into a gamopelalous corolla, 
or rarely free, inserted on the outside of the disk. Stamens inserted on the corolla. Anthers 
distinct. 
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LXXX« -LORANTH ACE^. 

A curious and widely distributed order of purasitical plants, abounding in species but with 
very few genera, seven only being enumerated by Meisner, the latest writer to whom 1 can refer, 
for upwards of 400 species. OeCandolle refers about 330 species defined by him to 3 genera, 
but some of these are certainly imperfectly known and others may be repetitions, which the 
author had no op^rtunity of detecting by comparison of specimens : but to set against these 
many have since been discovered, which will probably suffice to maintain the numbers nearly 
as here stated.^ In their habits the order is most remarkable, being with a very few exceptions 
parasitic, growing upon, insinuating their roots into the substance, and drawing their nourish, 
ment from the juices of living plants, a property, known to be possessed by very few ootyle- 
donous plants m the whole circle of the vegetable kingdom. To fit them for this mode of 
propagation, their seed are covered with a viscid glutinous substance, which adheres tenaceous* 
ly to whatever it comes in contact with, and retains it there, until circumstances favourable for 
exciting vegetation occur, when it pushes forth its radicle, the extremity of which it curves 
towards its support, on reaching which it becomes enlarged and flattened having the appear- 
ance of a sucker. From this enlargement the fibrous roots emanate, spreading themselves on 
all sides between the wood and the bark. In course of time, as the branch thickens by subse- 
quent depositions of wood, these roots become gradually embedded in its substance, not by 
their power of penetrating it, but simply by new deposits over them. 'I'hough the apace I have 
to devote to the subject is now greatly reduced, I cannot deny myself the pleasure of enhencing 
the value of my work by introducing a rather long extract “ on the mode of Paritism,” from a 
very able paper by Mr. Wm. Griffith,Iately published in the Linnean transactions “ on the ovula 
of Loranthus a.i\a Viscum.'* 

I'he only species in which this has been studied in any detail is the Fiscum album, and 
even here the statements are not altogether satisfactory. The latest account, which f have seen 
is that of DeCandolle in his excellent Phyiiologii regetale, vol. ii, p. 790, and more fully 
in vol iii, p. 1409, where the subject is treated in the usually luminous manner, so characteris* 
tic of this distinguished author. 

The mature seeds of all the species of Loranthut adhere strongly to the substance on 
which they are applied by means of the viscous matter. This viscum soon hardens, and then 
has the appearance of a transparent glue. The first changes take place in L, tcurrula two or 
three days after application, and consist of a curvature of the extremity of the radicle towards 
the support ; this extremity when it reaches this point becoming enlarged and flattened. 

It has now the appearance of a sucker, such as those, for instance, of the Cas*ytha 
filiformU. 1 am unable to state the precise manner in which the radicle penetrates the bark. 
The operation seems to require some time, and it is not until it is completed that the plumula 
begins to be developed. In those species the cotyledons of which are soldered together, the 
plumula passes out by one of the clefts ; in the others by the fissure between these two bodies. 
The cotyledons in all the species I have examined remain inclosed in the albumen, which sub- 
stance begins to disappear as soon as the plumula commences to be develop ed ; the cotyledons 
undergoing a corresponding diminution in sise. By the time that the young plant is furnished 
with a pair or two of leaves the attachment will be found considerably firm. If we cut away 
the portions of the support, and lay bare the included portion of the parasite, we find that the 
application takes place entirely between the lignious systems of both, the fibres of the sucker, 
like root of the parasite expanding on the wood of the support ip the form of a pAte d'oie. 
There is, however, no interchange of structure between them ; neither at this period is there 
any intermixture of lignious fibres. As soon as the young parasite has acquired the height of 
two or three inches, when an additional supply of nourishment is probably required, a lateral 
shoot is sent out, which is, especially towards the apex, of a green colour. This at one or two, 
and subsequently at various places, adheres to the support by means of sucker-Jike productions, 
which are precisely similar in structure and in mode of attachment to the original seminal one. 

“ As the parasite increases in site, these lateral shoots Itecome frequently very numerous, 
and give origin, I believe, always from those parts immediately opposite to the sucker like ad* 
hesiou likewise to stems and branches. During the same period the fibres of the suckers be- 
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come more and more imbedded in the lignious system of the support, owing to the deposition 
of the new wood of the latter. The fibres of the parasite never penetrate beyond their origi- 
nal attachment, although the later developed fibres appear to have the power of arriving at this 
point, but no further. I’his is very remarkable. In the adult plant the sucker bearing shoots 
frequently run to a considerable distance, many of the stocks being literally covered with para- 
sites, all of which have originated from one seed. I have seen such shoots, which had taken 
their course along a decayed l)ranch, become reflexed, and return in quest, as I may express it, 
of a part capable of aff(irding due nourishment. In all the species of Loranthus which I have 
examined the same phenomena occur, and also in the species of Fiscum from which the draw- 
ings were made. I have reason to believe, however, that in some Loranthi and Fisca the at- 
tachment takes place hy one spot ; in other words, that there is only a primary attachment : 
such will approximate in form to be F'iscum album. 

The sucker-bearing shoots frequently run contiguous to each other, and are occasionally 
reciprocally united by “ suckers in such there is acUi.il communication between the lignious 
system.” 

As already observed nearly all the plants of this order are parasitic, the genus JSTuytsia is 
mentioned as the only exception, but Mr. Griffith informs me that he once found a terrestrial 
Lorantlius. An occurrence so unusual, almost leads one to suspect that the plant in question 
can scarcely belong to that genus. All the species of Loranthus and Fiscum are shrubby with 
jointed branches and succulent leaves. On this account they are very troublesome plants to 
dry, being apt to break at each joint, and to lose their leaves in the process, and when dried are 
sea’' ‘i> worth the trouble, from the difficulty of examining their structure after having under- 
gouw that operation. 

Calyx with a smaller calyx, or bracte®, at the base of its tube : limb short, entire or 
lobed. Petals 4-8, free or more or less united : estivation valvular. Stamens as many as the 
petals, and opposite to them ; filaments more or less combined with the petals ; anthers versa- 
tile, or erect, or adnate. Ovarium cohering with the tube of the calyx, I-celled: ovule soli- 
tary : style filiform or almost wanting : stigma capitate. Fruit fleshy, crowned with the calyx, 
1-celled, endocarp membranaceous and tough, or somewhat crustaceous, marked with several 
longitudinal nerves. Seed solitary. Eml)ryo straight, in the axis of a fleshy albumen : radicle 
next the hilum, thickened or truncated at its extremity. Shrubs, almost all parasitical. Leaves 
fleshy, entire, opposite or rarely alternate, sometimes wanting.” 

Affinities. On this head I feel constrained at once to acknowledge my ignorance, know- 
ing no order with which 1 can compare this. In so far as the solitary pendulous ovulum affords 
a mark of relationship, I should consider Loranthaceae akin to AUingicae which is furlher es- 
tablished by the viscid pulp, by which in both families the .seed is surrounded, mid by albumen- 
ous seed with a superior radicle. Add to these the alternate exstipulate leaves, common to 
both, and the analogy ceases, unless some further indications of relationship be found on a com- 
parison o^ the early stages of the ovula. But even these points seem to me of sufficient im- 
portance to have attracted the attention of Botanists who have hitherto sought in vain for its 
relations. By a similarity of structure in the ovarium and seed, they are related to Vorneae, from 
which they are said to he principally distinguished by the stamens being opposite the petals in 
alternate with them in Cornus. I'he relationship to Aiavgiene, indicated, 
seems to have been overlooked on account of the one family having polypetalous, the other 
monopetalous flowers, a distinction assuredly not without value, but of very secondary im- 
portance, as compared to the structure of the ovarium and fruit especially in this family, one of 
whose leading genera, Fiscum, is polypetalous. I'he same structure, namely monopetalous 
flowers, has caused this order to he viewed as nearly related to (^aprifutiaceae, ihouffh their 
ovary, ovules, and seed are widely distinct. Brown, the ablest Botanist of the present day, and 
of all living Botanists the most intimately acquainted with the structure and affinities of 
Proteaceae, an order which he has deeply studied, points it out as related to Loranthaceae, an 
affinity mentioned on his authority by most recent writers, but by all, in such terms as to con- 
vey the impression that they could not detect it. I am not myself very intimately acquainted 
with either order and therefore do not attempt to examine the question, but I have the authori- 
ty of Mr. Griffith, who has studied Loranthaceae with very great care, for stating that every 
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tlitag down to the ovule tends to prove the vnlne of Brown’s remark, that LorantAmeeoe are 
akin to Proteaeeae" a view which I hope at no distant period to see fully made out by him now 
that he is preparing to publish the results of his own meet extensive and valuahle labours. 
In the same letter, (hat most accomplished Botanist makes another remark of great value and 
which should never be lost sight of, though not always easy to be acted upon. “ Botanists, he 
remarks, publish too much from dried specirnens - a dried Loranthut is generally a sealed b<iok.” 
I shall close these remarks with another extract from his Paper on Loranthut and Fitcutn, an 
assay which cannot be too extensively known or ton deeply studied, as exhibiting the results 
obtained in the course of a most patient and philosophical investigation on one of the most ob- 
■oure questions of botanical science— The formation of the ovule. 

“ b'rom what has been stated, it will appear that (he ovulum is, both in Loranthut and 
Piteum, a formation subsequent to impregnation I'his remarkable and, I believe, unparalled 
fact, will tend materially to increase the difficulty of understanding or even conjecturing the 
nature of the first steps in the formation of an embryo. It is evident that it is at total vari> 
ance with the idea that the ovulum, or female organ, is a nidus adapted to, and necessary for 
the development of the embryo, which in this view is supposed to be derived entirely and di* 
rectly from the male. It is needless to add that it is totally different from the usual develop* 
ment of ovula. 

'* With respect to the first part of the process of development, I may observe that origi* 
nal continuity of tissue is very general, and perhaps universal. And, in particular, 1 believe 
the nucleus of an ovulum to be ab origine solid : whatever is produced subsequently in its in* 
terior being developed in a cavity formed by an excavating process. 

“ Although there can be no doubt from its structure and functions, that the fleshy body 
io which the mature embryo is more or less contained is albumen, yet it may be proper to state 
in what part of the tissue the necessary change is carried on ; particularly since there is, I be- 
lieve, no instance of albumen occurring as a primary formation. 

The albumen in both these genera may, therefore, be classed with those albumina which 
are developed in the tissue of the amnios ami inclosed in an ordinary integument or integu* 
ments, with this obvious difference, that in the subjects under consideration this body is naked. 

" I'here is an evident resemblance between the nipple-shaped process of f'iteum, and tha 
often stipitate, free, central placenta of Santalaeeae, especially when more than one embyro is 
developM in the above genus.” 

Grographical Distribution. Though most abundant in the tropical regions of Asia and 
America, species of this order extend far beyond these limits, both north and south. The com- 
mon Mistletoe ( Piteum album) is well known in Britain, and some others are natives of Europe. 
The genus Loranthut is met with in Europe, .America and every part of India, both on the 
plains and mountains, extending from the Southern extremity of Ceylon, to a considerable 
elevation on the Himalayas. On the highest tops of the Pulney mountains and also high on 
the Neilgherries they are met with, but much less abundantly than on the plains and at lower 
elevations on the hills. The genus Fiteum also, abounds equally on the sea coast and the hills' 
though from its species being fewer, it is not so common as Loranthut. 

Generally speaking they grow on nearly all trees though more common on some than 
others. The Mangoe in some parts of the country is a favourite resort, so also are some 
species of Acacia, and I have seen a Piteum on a Loranthut ; OeCandolle excepts lactescent 
trees which may perhaps be usually the case, but not always, as I have seen a Loranthut on a 
Ficus and Mr. Griffith found one on the common Jack tree (^Artoearput imegri/olia) which is 

laotescMt.^n^ the Malayan Peninsula are said to produce 90 species. That such may be the 
case I could not take upon myself to deny, though 1 feel considerable doubt of the correctness 
of the statement, owing to the difficulty of determining the species : all of them being so liable 
to great variations especially in their foliage, that characters taken from it can rarely be de- 
pended upon if not confirmed by others derived from the inflorescence or fruit. Attention to 
this circumstance led to the reduction of many species in our Prodromus. Others, it is pro- 
bable may be discovered to replace some of those reduced, but perhaps there are yet many su- 
perfluous oaw, which will require to be struck out of the list before it can be said to be free 
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from rf^dundancies, and much aa we have curtailed the liat I am not aaite sure that all ottra ate 
uneKceptionable. In an order i^enerally so uiimauageable and where dried specimens are so apt 
to mislead, it is oof to he wondered at, if many untetieable ones have been admitted on its list 
of species which will yet require to be reduced, and unfil this is done we can only make remote 
guesses as to the numerical proportion they bear to the flora of the country. 

Proprrtiks and Usrs, Much has been written on the efficacy of the Mistletoe in the 
cure of Hlpelipsy, and other spasmodic and nervous diseases, and some apparently very strong 
cases in its favour have been published, but in spite of these it has fallen, at least among Eng- 
lish practitioners, into total disuse, and no doubt were it as satisfactory to publish failures as 
successful cases, there would be no want of examples of such to be found in the Medical Litera- 
ture of the time. But as silent negieci seems equally efficaceous in discarding an inert medi- 
cine from practice, that is the plan usually pursued in cases of failure. This plant having so 
coinpletely failed to maintain its character as a medicine, it is unnecessary to say more regard- 
ing it here 

In its chemical properties it is somewhat more interesting ; the peculiar viscid juice sur- 
rounding the seed v whence the name f^iscfm) as well as the green parts of the plant abound in 
the peculiar, very adhesive matter called Birdditne, principally composed of a resinous matter 
which in modern chemistry has received the name of f^incin, and it is believed may be obtain- 
ed from nearly every species of the order by the usual process of boiling the bruised bark for 
several hours, then burying it in earth covered with stones until it ferments and changes to a 
tnuciVi ; ous consistency, afterwards pounding it in a mortar until it becomes a paste and wash- 
ing with river water to remove the impurities. 

To those interested in ornithology and to whom it may be desirable to obtain uninjured 
specimens, it mny prove useful to know that plants abounding with this substance are of com- 
mou occurrence in this country. 1 know no other use to which they may be applied. 


Rrmark«< ov Gr.vrim and Spbcirs. Under this head I have nothing to add to what is 
already published in our l^rodrornus. The number of genera has since the publication of the 
4th V'll of l)eCandolle*8 Prodromus been augmented from four to seven, but none of the new 
onex have been found in India. In Southern India two only have yet been detected, but two 
species of a third which have been referred here by DeCandolle, were found by Dr. Wallich in 
Nepaul. These, however, in the opinion of Dr. Arnott must be excluded from the order. 
They cllfTer from most of the others in being terrestrial, not parasitic plants, and in hav- 
ing a one ct lied ovary, with three ovules attached a central column : a structure in which they 
associate with Sjimphorema^ which has a similar ovary with 4 ovules pendulous from the apex 
of a central column Tnis structure, combined with the stamens opposite the segments of the 
corolla, iniiuoes Meisner lo refer it to Mtffiineae and should such ultimately prove to be its 
true place, then I presume Sf/mphoremn will also find a more suitable station there, than among 
the Ferbiv icea^. where it is now doubtfully placed, though I do not think either family the most 
appropriate station. 

Various attempts have been made to subdivide Loranthus luio smaller genera, but accord- 
ing CO Meisner — an excellent Botanist — the proposed genera are constructed principally on va- 
riations of hal)it, and with characters scarcely sufficiently permanent to be received as satisfac- 
tory, an opinion in which I fully coincide. 

So much space has already been devoted to this article that I should iiave hesitated about 
extending it by the introduction of remarks on species even had my materials permitted of my 
doing «(», hut such is not the case, the only deciaedly new species I have added to my collection 
having already been published in table 306 of my leones, and also by Sir W. J. Hooker in his 
Icoms Selec‘ae. As however Dr. Arnott’s specific character which accompanies that plate U. 
fuller than mine, I shall here republish it in bis own words. 


Loranthus LAOBNIFLORUS. 




Corolla longe tuhulosa eequaliter 5-fida, antheris erectis, invclucro oampanulator inagnp co- 
lorato circa flores paucos subcapiUtos. — Arn. 
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Hab. — Malabar. — Dr. 

Lignosus, glaber, parasiticus. Folia opposita, petiolata, petiolo 2-4 lineas longo, ovato- 
lanceolata, seu elliptico-oblonga, obtusa, basi rotundata, penninervia, crassa, coriacea. Pedu?t’ 
cult fasciculati ad ramos annotinos orti, brevissimi, apice iuvolucrum sanguineum gamopliyllum 
campanulatum magnum 4— 5-lobum ferentes. Flores 4-5 in fundo involucri subsessiles. Caly- 
da limbus cupularis membrauaceus, repando-5-dentatu8. Corolla puberula, tubulosa, involu- 
crum duplo superans, apice supra medium quinquefida, versus laciniarum basin per a’stivationem 
innatim annulata, laciniis linearibus demum refiexis. AnthercB erecta. — Am. 

This is perhaps the most beautiful of the Genus. Its blood-red involucres are about an 
inch long, and four to six lines across.— 


P, S. When preparing the preceding portion of this article, I had not materials at hand 
for furnishing correct analyses of the flowers of this family. These I have now obtained of two 
genera, Vismm and Loranthus ; (see table 122,) those for the former taken from V. oricntale, 
for the latter from the fi variety of L. loniceroides. The former, however, I now find doj)art8 
from the character of the genus in having diandrous flowers (not tetrandrous), and an erect, 
not pendulous ovule, whence I presume it ought to form the type of a new genus. Here the 
anterior and posterior sepals only bear anthers, they, however, agree with those of Viacum in 
being cellular. The principal peculiarity of the species of Loranthus, here represented, is the 
tubular extension of the, so called, calyx, or rim surmounting the ovary, the true nature of 
which is still undetermined, being equally present, though less developed, in Viacum^ but in 
that genus the perianth is called calyx, and \he parts sepals, while in Loranthus it is called 
corolla and petals, both of which can scarcely bo right. On this subject, Lindley well remarks : 

“It is customary to call the floral envelopes of the genera of Loranths by the name of 
sepals in Viacum^ and of petals in Loranthus., because in the latter genus we find a cup-like 
expansion, which is regarded as a calyx. It seems, however, impossible to doubt that the parts 
of the perianth are really of the same nature in both instances, as is proved moreover by the 
stamens, which are applied to their face in both cases. Schleiden, indeed, calls the male flower 
of Viacum naked, and supposes it to consist of nothing but anthers ; but M. Decaisne has more 
correctly shown the male flowers of that genus to consist of four anthers, grown to the inner 
face of four calycine sepals. The rim exterior to the calyx, which has given rise to the idea 
that the coloured part of a Loranth is corolla, is present in Viscum also, in the form of a slight 
annular swelling ; and is in all probability analogous to the raised line terminating the cup, from 
which the sepals spring in Chryaeia or Eachacholtzia. In fact we must in theory regard the 
flower of a Loranth to consist of a fleshy, cup-like expansion of the end of a branch, from the 
upper edge of which expansion the sepals rise.” 

These views, in which I quite coincide, mainly on the ground of the position of the 
stamens opposite the lobes of the perianth, show that this is not a truly dichlamydeous family, 
and that it is erroneously placed here. If the perianth of Loranthus be a corolla with the 
stamens opposite the lobes, that structure would establish an afiinity with Primulace^ and 
Myrainiacea^ not borne out by other characters, and which therefore has not been noticed by 
systematic writers. But viewed as a stameniferous calyx, herbaceous in Viacum and petaloid 
in Loranthus, its affinities are altered, and it takes its place among a large group of orders 

coinciding in that structure. . . . i i 

In addition to the remark above, under geographical distribution, that th^ are sometimes 
found growing on lactescent plants, 1 have since become acquainted with an additional instance 
in the case of my L. EuphorlncB, which I have always found growing on the very milky stems 
of £. tortilia, but never itself milky, showing its eliminating power : while on the other hand, 

I haw been informed that when growing on the Nux vomica, they become poisonous, acquiring 
the properties of the fostering tree. 
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EXPLANATION OP PLATE 119, 


Loranikus ohtusatus^ 

1. Flowering branch, natural size, 

2* A dissected flower, showing the attachment of the 
4 stamens. 

3. The ovary with its attached bractcole. 

4. The ovary cut transversely. — This figure does not, 
1 fear, accurately represent its appearance, which, as 
here shown, seems to contain numerous ovules but which 
is, I suspect, a mere visual deception, caused by exuda- 


tion of iuices firom the cut surface, not guarded against 
by the draftsman. The drawing was not made under my 
inspection and I have not bad an opjportunity of conect- 
ing it, if wrong, by the dissection or new specimens ; — 
neither could 1 at the time this plate was prepared, pro- 
cure fresh specimens of a Loranthus with which to sup- 
ply the illustrations of the order. The figure is in ^ 
other respects most characteristic. 


EXPLANATION OF SECTIONS C. AND D. OP PLATE 122. 


C. 

Loranthus loniceroidea* 

I. Capitulum of flowers, natural size. 

2* Corolla split open. 

3. Anther, back and front views. 

4. Ovary and bracts. 

5. Stigma. 

6. Young ovary, cut vertically, 

7. Ovary more advanced, cut transversel;^, showing 
the central ovule and six bundles of vessels in the pari- 
etes. 

8. A ' ’ .^ter of young fruit 

9. Cm 'it transversely. 

10. Cui vertically. 

II. Embryo in situ. 

12. A detached seed. All more or less magnified. 
The structure adverted to under No. 4, of plate 119, is a 
cellular appearance which the newly-cut, full-grown seed 
exhibits under a considerable magnifying power, but 
which is not well shown, the cells being much too large 
In proportion to the rest of the figure. 


D. 

Viscum orientate • 

1. Portion of a flowering branch, showing two cymes 
of mixed male and female flowers. 

2. A female flower and ovary. 

3. Male flower seen from without 

4. Same split open, showing the four unequal sepals, 
two of them antheriferous. 

5. Ovary opened, showing the erect ovule enclosed in 
a sac. 

6. Cut transversely. 

7. A nearly mature seed cut vertically, showing the 
embryo lateral, enclosed in a copious albumen. 

8. A detached seed surrounded by its viscum. 

9. The same freed from the viscum. 


LXXXL— CORNACE^E. 

This small extra-tropical order, being unknown in Southern India, I originally intended to 
have excluded it from this work. As, however, there are several species, natives of the Northern 
provinces extending all along the Himalayan range, from Simla to Silhet, it appears desirable to 
introduce it, which I now do, though a little out of place, its proper station, following DeCan- 
dolle, being between Araliacete and Loranthacece. Formerly this order was confounded with 
Caprifoliaceoi, In 1824, Kunth (Nov. gen. et sp. plantar. S, 75.) separated it as a section from 
that family, and in 1830 DeCandolle elevated it to the rank of an order in which he has been 
followed by all subsequent writers. Lindiey thus characterizes the order : 

“Trees or shrubs, seldom herbs. Leaves (except in one species) opposite, entire, or toothed 
with pinnate veins. Stipules 0. Flowers capitate, umbellate or coryuibose, naked or with an 
iuvolure, occasionally by abortion unisexual. Stipules 4, superior, retals 4, oblong, broad at 
the base, inserted into the top of the calyx, regular, valvate in aestivation. Stamens 4, inserted 
along with the petals and alternate with them; anthers ovate, oblong, 2-celled. Ovary ad- 
herent, two or perhaps 3-celled, crowned with a disk; ovules solitary, pendulous, anatropal: 
style filiform : stigma simple. Drupe berried, crowned by the remains of the calyx, with a 
2-celled nucleus. Seed pendulous, solitary. Embryo in the axis of fleshy albumen, and as 
long ; radicle superior, shorter than the two oblong cotyledons. 

Affinities.— These seem somewhat complex, for though a small order, it appears related 
to many others. Of these Araliaoese come perhaps the nearest, but are abnndantlv distinat su 
far as this order is yet known by their quinary not quaternary flowers, and many-celled nrijiiSi 
They are also allied through tne Ivys with UmbelUfercB, From the section ^ 

Caprifoliaceae, to which in some respects they nearly approach, they are separated byi^tfaeir 
polypetalous fldwers, and the valvate aestivation of their corolla, and b^g, as in the former case, 
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quaternaiy not quinary in the number of the parts of the flower With rrnnnn^u^ 
another obscure order in recard to its affinitiaa • 'j • " HamatnehdaoetB, 

-1^ ta of .^,.v th. irpofcs rt 

presume is a mere s ip of the pen, as he afterwards shows tlfat Te parts of Tht’floi^^^^^^ 
Loranths ca led petals are actually sepals, in which case the position of the stamens is the 
same in both families, and, indeed, is their normal position in all cases where the number of 
sepals and stamens are equal. Upon the whole, J far as the IndTan flra is concSd the 
nlaced ^hil^T Araliacea and HarnamelidaceeB, wherever these may be 

Jlar ^ ^ monochlamydeous orders 

GEOGRAPmcAT. DISTRIBUTION. As already stated, the species of this family are almost 
exclusively extra-tropical, the temperate and frigid zones of Europe, and Asia, and AmeS 
being their native countries. Four species have been found on the Himalayas, but as yet none 
on the more Southern ranges of mountains* A few are natives of Japan. ^ 

A and Uses. The bark of some of the American species is esteemed a tonic 

and lauded as affording a febrifuge nearly emulating the more celebrated Peruvian bark in its 
power of arresting intermittent fever. No such property has yet been discovered in any of the 
Indian species, which in their native countries are principally held in repute for the excellmoe 
of their timber. In Europe the fruit of some of the species of Cornus is eat, and that of Comut 
sutceca, a rather common plant in the Highlands of Scotland, is said to be a good tonic, increas- 
ing the appetite. In Nepaul, Dr. Royle states, the fruit of Cornus is little esteemed, but that 
that of Benthamea is eaten on the Hills. 


EXPLANATION OF SECTIONS A. AND B. OF PLATE 122. 


A. 

Benthamea fragifera. 

Plowerine branch, natural size. 

1. Capitiuum of flowers. 

2. Same cut vertically, showing the globose recepticle. 

3. An unexpanded flower-bud. 

4. -5. Open flowers ; and G. Detached petal. 

7. Anthers, back and front views. 

8. Style and stigma. 

9. Flower cut vertically, showing the relative position 
of all its parts. 

10. Fruit, immature, cut transversely. 

11. Upper and under surfaces of the leaves. 

All more or less magnified. 


B. 

Comus macryphylla. 

1. Portion oi coiymb. 

2. -3. Expanded flower, front and back views. 

4. Anthers, front and back views. 

5. Stigma. 

6. Ovary cut vertically. 

7. cut transversely. 

All more or less magnified. 


LXXXII.— CAPRIFOLIACE^. 

This is a small order principallj composed of Northern plants, and for the most part 
great favourites with all who take an interest in the more beautiful productions of the 
vegetable kingdom. To this family belong the Elder, the Honey-suckle, the Lauristinus, the 
Guelder-rose, &c. In tropical countries they are of comparatively rare occurrence and are 
then confined to the more elevated regions partaking the reduced temperature of higher 
latitudes. Seven species only, have yet been detected in the Indian peninsula, and one of 
these, an Elder, I consider a doubtful native, the remaining six are all indigen s)UB on the 
Neilg^erries. Only one, so far as I am aware, a Honey-suckle, has yet been introduced into 
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the gardens of the plains, and that rarely, as an ornamented creeper: though it strikes me 
some of the Viburnutns^ especially F, acutninatuTn^ a beautiful shrub, might with justice claim 
a place in the shrubbery of the plains. They seem equally deserving of this distinction, not 
merely as garden ornaments, but on account of the early associations connected with them. 

Calyx with its limb 5- (very rarely 4-) lobed. Corolla of one piece, lobed, sometimes 
irregular; the divisions alternate with those of the calyx: mstivation never valvular (D. C,) 
Stamens equal in number to the lobes of the corolla (or sometimes one of them abortive), 
alternating with them, and inserted towards its base: filaments subulate: anthers ovate, 
bilocular. Ovarium cohering with the tube of the calyx, 3-celled (rare 4- or 5-celled) : 
ovules few in each cell, pendulous : style one and exserted, or none : stigmas as many as the 
cells, either distinct or combined into one capitate stigma. Fruit crowned by the limb of 
the calyx, fleshy or rarely almost dry, plurilocular or 1-celled (either by the disappearance ot 
the dissepiments or by the abortion of the other cells). Seeds solitary, in pairs, or several (some 
often abortive) in each cell, pendulous. Embryo straight, in the centre of a fleshy albumen : 
radicle superior, next the hilum.— Shrubs. Leaves opposite, without stipules (or rarely with 
2 small Stipules or glands at the base of each petiole). Flowers terminal, corymbose or 
axillary. 

Affinities. Nearly all Botanists seem to agree in placing this order next Rubiacece^ 
Endlicl’ even in some degree united them, as he refers both families to his class Caprifolia, 
Lindl .1 some respects does the same, as he places it between his Cinchonacew and 
StellacecR^ two orders which most Botanists unite under the general name of Rubiacese. 
From that order this is distinguished by its exstipulate leaves and usually pendulous ovules, 
those of Rubiaceae, when few in each cell, being for the most part erect, ascending or amphitro- 

This, however, is not constant, but interpetiolary stipules arc so constant in Rubiacece 
that any plant, combining a superior monopetalous corolla, opposite leaves, and interpetiolary 
stipules, is at once referred to that family, whatever may be the structure of the ovary or 
even its position in relation to the calyx, as Mr. Brown mentions a Rubiaceous plant, which 
however I suspect he now refers to Loganeacece^ with a free ovary. While on the other hand, 
if it wanted the stipules, however exactly it might correspond in other respects, it would be 
looked upon as a doubtful member, or considered more justly referable to Caprifoliacea. 
The number of cells of the ovary is too inconstant in both families to afford good distinctions. 
In CaprifoliaeccB they vary from 1 in Viburnum to 5 in Leycestria^ while 2 and 4 equally 
occur, 3 however is the predominant number. In like manner in Rubiacece the cells of the 
ovary vary from two to five or more. In the section Opercularieoe only one occurs, which is 
by Botanists on that account, considered, a doubtful congener. In both families the seed is albu- 
menouB with small embryo and foliaceous cotyledons. Hence it would appear that the absence 
of stipules is the only absolute difference between the two orders. Lindley traces a relation- 
ship, which he thinks would hardly have been expected, with Sawifragece^ through Viburnum 
on the one side and Hydrangea on the other. In habit and inflorescence these two genera 
are ulmost undistinguishable, but the ovary is very different, the former having it 1-celled 
with a single pendulous ovule, while in the latter it is 2-celled with numerous ovules, and, 
as remarked by Lindley, the flowers are monopetalous in the former, polypetalous in the latter. 
As regards the ovary the relationship is remote, but in all other respects the two genera are 
nearly allied. The one-celled ovary, with a single pendulous ovule of Viburnum, suggests other 
relationships not hitherto adverted to but which I will not now attempt to trace. 

Geographical Distribution. As remarked above this is a peculiarly extra-tropical 
family. The species are for the most part confined to the northern parts of Europe and 
America, but a very considerable number are also natives of the Himalayas which might have 
been anticipated from the fact of six species inhabiting the Neilgherries. Th^ are rare in 
Northern Africa. One genus is found in South America and another in New Zealand ; their 
species ai'e nearly all confined to these regions. 

Properties and Uses. So far as I am aware nothing is known under these heads 
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regarding the Indian members of the family. The bark of one species of Lonicera L 
corymboaa is astringent, and used m dying in Chili, but it is doubted whether this is a genuiiu* 
species of the genus or even of the order. The Honey-suckles have been long held in hiirh 
esteem tor the beauty or fragrance of their flowers, and several species have been used in 
inedicine, but seem now to have fallen into disuse, except in domestic practice. The berries 
ot most are supposed to be aperient. The Elder has long been used in medicine. The flowers 
are considered one of the best indigenous sudorifics of Europe, while on the other hand the 
leaves and inner bark are acrid and poisonous, in large doses, producing violent vomiting and 
purging. ® ® 

These properties have led to their being employed as a remedy in dropsical cases. The 
berries have also been employed in similar diseases, and, made into a conserve, are still to be 
met with in the shops under the name of Elder Robe, which in domestic medicine is pre- 
scribed as a sudorific and aperient. Elder-berry wine is consumed in England to a consider- 
able extent; and made into negus and drank warm, just before goingto bed, is a popular remedy 
of some repute in cases of slight colds unaccompanied with feverish symptoms. 

The berries of Viburnum are slightly astringent, and in some parts of Europe are employed 
for making gargles and are administered in slight bowel complaints. 

Remarks on Genera and Species. While examining the several genera, with reference 
to this division of the subject, I became aware of what I cannot help thinking a very curious 
fact, and one which, a priori^ I could not have antici])ated, namely, that European Botanists 
do not seem to be aware of the structure of the ovary of Virburnum. All refer to the one- 
seeded fruit but all lead us to suppose the ovary is S-celled. DeCandolIe describes the fruit 
as a berry one-seeded by abortion, leading of course to the presumption that there is at least 
a plurality of ovules if not of cells, while the ordinal character assigns 3 cells, hence we may 
inter that he believed there were 3 cells with one or more ovules in each. LindJey seems 
to be partially aware of the fact as ho says, “ovary with from 1 to 3 or 4* cells, but does 
not hint in what genus the solitary cell is found, and in his School Botany gives Vilmrnum 
a 3>seeded fruit. Arnott and Hooker both, with slight modifications, follow DeCandolIe, but 
neither alludes to Viburnum. Endlicher on the other hand goes a step beyond them, assigning 
“ovarium inferum triloculare**' as part of the character of the genus. I have examined the 
ovary of 17 species, 2 European, 3 American and 12 Indian, all of which, without a single 
exception, had a oiie-celled ovary with a single, pendulous ovule, and that in several instances 
long before the opening of the flower. At what period then does the abortion referred to take 
place ? According to my experience never, as there is never more than one ovule. 

In Lonicera the number of cells is usually three, with several ovules in each, and frequently 
all except one or two abort. The example given in the plate of a berry with 5 seeds may, 
therefore, and not without justice, bo suspected of error. Such, however, is not the case, for 
on examining the specimens from which that figure was taken, I find four and five seeds the 
usual number; but I must at the same time acknowledge that it was an oversight giving an 
uncommon form as the type of the genus, without, at the same time, correcting the erroneous 
impression it is calculated to convey by giving other figures of the normal form. This error is 
corrected in the accompanying plate, No. 121, giving dissected analyses of several of the genera 
of the order and of three forms of Lonicera. ^ 

The Lonicera represented may, however, be a new species, differing from L. Leschenaultii 
in the unusual structure of the ovary and fruit and in the persistence of the calyx, in which 
respect it approaches Triosteum, and in that case would retain the name of L, mollis, which 
Wallich has already given, but which, for want of sufficient characters, we reduced to a synonym 

of yjpg jjog. 120 and 121, contain analyses of four genera, all appertain- 

ing to the Indian Flora, and therefore suitable subjects for this work. 

EXPLANATION OP PLATE 120. 

1. Lonkmt LesehenauUU? or L. mUis, flowering 4. Transvewe section of a nearly mature fruit-5. 
i>ran<*h natiiMl lize celled and Ivseeded. 

ocien, showing the stemens. The oym of sey^ flowew I have examined is in- 

a Or^sSleaSditigma, with accompanying bract, variably 4-celled, this therefore must be an accidentol 
andbractiois. augmentaUon. 
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EXPLANATION 

A. 

1. Viburnum eotinefolium^ flowering branch, natural 
lize. 

2. Portion of the cyme showing the bracts, bractiols, 
flower-buds and an expanded flower. 

3. Corolla split open. 

4. Anthers, back and front views. 

5. Ovary^. the same cut vertically showing the 
solitary ovule pendulous from the apex of the cell. 

7. A raceme of fruit of V, Wightianum, natural size. 

8. A berry cut transversely, showing the foliaceous 
embryo in the centre of copious albumen. 

9. Berry cut vertically showing the radicle pointing 
to the apex. 

Ail, with exceptions mentioned, more or less magnified. 

B. 

L Lonicera Le$chmauUii or moU%$. 

1. Two flower-buds with bracts and bractiols. 

2. Corolla split open. 

3. Anthers, back and front views. 

4. Style and stigma. 

5. Ovary cut vertically. 

6. An immature fruit cut transversely. 

11. Lonicera LeachenauUU — true, 

Sa» \ arts and numbers as above. 


OP PLATE lai. 

111. Lonkm^UguKtrina, 

Numbers and parts of the flowers still the same 
as above. 

C. 

Ahtlia tri/bra, 

1. A flower and flower-bud with their bract. 

2. Detached flower, the corolla split open. 

3. Anthers, back and front views. 

4. Ovary cut vertically. 

5. Immature fruit cut transversely, 

6. An immature seed, showing the radicle, pointing 
towards the apex. 

D. 

Leycesterta formoio, 

1. Ibetachea flower unexpanded. 

2. Flower frill blown. 

3. Corolla split open. 

4. Stamens, back and front views. 

5. Ovary, calyx and bract 

6. Ovary cut transversely, and one cell vertically, to 
show the numerous ovules. 

7. A frruit more advanced. 

8. The same cut transeversely. 

9. A detached seed. 

Copied from Wallich’s Plant. As. rar. 


LXXXIII.— CINCHONACEiE. Lindley, 

RuhiacecB Juss.^ D. C., W, and A,y 

This is a family of great extent and, viewed in relation to the medicinal and econo- 
mical relations of many of its members, a highly interesting one, numbering among them the 
almost inestimable Cinchona^ or Peruvian Bark, and the scarcely lees valuable Ipecacuana. 
When to these medicines we add cofiee, as an aliment, we have a list scarcely equalled in 
importance by any other family, and yet these form but a small portion of the valuable pro- 
ducts contributed by this family for the benefit of mankind. The number of its species is quite 
in proportion to its utility, though of course vast numbers of them are of no value, or, if they 
are, their properties are still to be discovered. 

In our Prodromus we, in common with all writers on Botany, except Lindley, adopted the 
name Rubiacece for this order. As, however, it must be admitted that in the adoption of that 
name, in the first instance, the celebrated founder of the natural system of Botany widely 
departed from his own rules in selecting one of the most unimportant and least characteristic 
genera of the order as the type whence the whole were to derive their family name ; and 
moreover Rubia not being a genuine member of the order, I cannot but agree with Lindley in 
thinking that the sooner we set about correcting the error the better. 

Under this view of the case 1 here adopt his name Cinchmacece^ Cinchona being cer- 
tainly the most important if not the most characteristic genus of the whole 270 combined to 
form this magnificent family ; which may safely be computed to embrace considerably above 
2.500 species. Among these every form of vegetation is met with, from the lowly annual up 
to the stateliest trees of the forest. 

Charactes of the Order. Tube of the calyx cohering with the ovarium; the limb 
various, truncated or lobed, consisting of as many sepals as petals, rarely with accessory inter- 
mediate teeth. Petals 4-5, rarely 3-8, united, inserted upon the summit of the tube of the 
calyx : aestivation twisted or valvate. Stamens as many as the lobes of the corolla, alternate 
with them (rarely some of them suppressed) : filaments more or less combined with the tube : 
anthers oval, 2-celled, turned inwards : pollen elliptical. Ovarium adherent, usually 2-celled, 
or with several cells, rarely (by abortion) 1-celled, crowned by a fleshy often urceolate disk : 
style single, sometimes partly divided : stigmas usually 2, rarely several distinct, or more or 
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less concrete. Fruit a cremooarpium, or capsular, or baccate, or drupaceous, 2- or many-celled. 
Seeds one or many in each cell, in the former case attached to the apex, or more usually 
to the base of the cell; in the latter to a central placenta. Albumen horny or fleshy, 
copious. Embryo straight or slightly curved, inclosed in the albumen : radicle turned to the 
hilum : cotyledons foliaceous,— Leaves simple, entire, opposite (very rarely verticillate) : stipules 
2 at the base of each leaf, entirely distinct, or cohering either with the leaf or with each 
other, or both ways : their apex sometimes produced into bristles, sometimes into foliaceous 
expansions resembling verticillate leaves. 

Affinities.^ A ver^ cursory perusal of the above ordinal character will show that, as 
regards fructification, this is a very complex family. In certain points, however, there is much 
uniformity. The calyx tube is adherent to the ovarium : the petals cohere, forming a monope- 
talous corolla with the stamens, more or less perfectly, adhering to the tube and, invariably, 
equaling them in number, the anthers introrse. So far a nearly uniform structure prevails. 
The ovary however varies to a great extent both as to structure and contents. 

In the tribe operculavioB it is 1-celled with a single, erect ovule. In Spermacoceoe it 
is two*celled with a single ovule in each, but its direction varies, sometimes it is pendulous 
as in Knoana^ sometimes attached near the base of the partition and ascending as in Bigelowia 
( Borreria^ Meyers) occasionally it is attached by the middle to the middle of the partition 
and is then said to be peritropal. 

In Hedyotidece the ovary is two-celled, usually, with numerous ovules attached to a 
placenta, but in at least one species they are reduced to two or three, all except one of 
which abort, leaving a 2-seeded capsule, as in SpermacocetB. Hamelieoe differ from Spermacocea* 
in having a many-celled ovary with numerous ovules in each, while they are themselves 
separated from Guetard^m^ which also have a many-celled ovary, by the latter having few or 
solitary ovules. 

The Cinchonecs have two-celled capsules and numerous ovules, like Hedyotidem, but 
their seed are winged. Gardineds have also 2-celled ovaries and many ovules, except in 
Gardenia itself, which has a 1-celled ovarium, and numerous seed attached to several, usually 
4, parietal placentae, and, as forming an exception to the structure of the tribe, ought not to 
have been selected for the name, implying that it is the typical genus. 

In some of the genera of this section the seed are flattened and pendulous from the 
apex of the cell lying over each other like tiles, or imbricated. In the CoffeecB tribe the ovary 
is 2-celled with a single ovule in each, but the direction varies, being pendulous, erect, or 
peltate, affording, according to the direction, good generic characters. From this imperfect 
enumeration of variations in the structure and contents of the ovarium it will be seen that, 
beyond its being adherent, good ordinal characters cannot be obtained from that organ, neither 
can they be taken from the mature fruit, which is capsular, baccate, drupaceous or, like those 
of UmMlifercBy a cremocarp, the distinctive mark of the section PmderiecB^ including Lygo- 
dysodea^ which genus has, by some Botanists, been most improperly separated as the type of 
a distinct order. 

Notwithstanding such diversities of structure in these most essential organs— the ovary and 
mature fruit — this is admitted by all Botanists to be a ‘^well-marked and strictly limited order."' 
It is in truth a most natural one, readily distinguished from all others by three easily-observed 
marks, but which must all be present to constitute a genuine Cinchonacious plant. These are 
an adherent ovarium — monopetalous corolla — and opposite entire leaves with intermediate 
stipules. CaprifoliacecB have a monopetalous corolla, adherent ovarium, and opposite entire 
leaves, but no stipules: so that they may be looked upon as ewstipuiate Cinchonada. LoganU 
acecB have a monopetalous corolla, opposite leaves and stipules, but a free ovarium; they 
therefore are equally related, being only separated by a single distinctive mark, the free, not 
adherent ovarium, hence they, in like manner, may be looked upon as inferior flowered 
Cinchonads. 

This order, viewed as a whole, furnishes a striking example of the value a con^ant charac- 
ter, even when solitary, in the limitation of natural families. Here we have a family, including 
not fewer than 2600 species, kept together as one by the constant presence of opposite leaves 
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and inter-petiolar stipules* Were we in this instance constrained to take our ordinal characters 
from the fructification from which the best characters are for the most part obtained, this order 
would require to be divided into nearly as many orders as it now contains tribes* The capsular 
fruit and minute, often almost pulverulent, winged seed of Cinchoneea^ but for the opposite, 
entire leaves and intermediate stipules common to both, would ill associate with the indehiscent, 
occasionally hard and woody fruit, and globose, stony seed of GardeniecB^ which is still further 
distinguished by the twisted eestivation of the corolla. Neither would the numerous-seeded, two- 
celled capsules of HedyoHde€B associate with the solitary-seeded cells of CoffeetB^ &c., but here 
again the opposite leaves and inter-petiolar stipules supply the connecting link, and allow of our 
applying these variations of the reproductive organs to the construction of well-defined and 
natural subdivisions. 

Whether the fullest advantage has been taken of the facilities thus afforded, is a point on 
which my comparatively limited acquaintance with the order, does not permit me to decide, 
though 1 think more might have been made of them. But still, as they now stand, the diffi- 
culties to be overcome, in making out a genus in the long list of nearly 270 genera appertaining 
to this family, are not very great. 

As stated above, the nearest relations of this order are Caprifoliacecc^ on the one side, and 
Loganiaceoe on the other, each of which might almost be viewed as sub-orders, the former only 
differing in the absence of stipules, and the latter in having a superior ovary. Lindley considers 
it very nearly allied to Compositasy the relationship existing between the two orders is not how- 
ever b\ any means so obvious to me as he represents. With Apocyneae the points of agree- 
ment numerous, and close, the superior ovary and want of inter-petiolar stipules of the latter 
being the only ones that keep them distinct. The tribe Operculariece is a curious one, differing 
from the rest of the order in having a one-celled ovary with a solitary, erect ovule. These 
peculiarities, probably, combined with habit, have induced many eminent Botanists to view this 
tribe as distinct from Rubiacewy but in this respect it simply bears the same relationship to 
Cinchonacm that Viburnum does to the many-seeded CaprifoUaceoSy so cannot be considered 
distinct. 

The tribe Stellatce was long ago removed from the order by Lindley, for the same reasons 
that Caprifoliaceoe has been by other Botanists, the want of stipules. The correctness of this 
view has been confirmed by that most accurate observer, the late Mr. Griffith, who long ago 
pointed out to me, in the course of our correspondence, that they have no corolla, the flower of 
this tribe being similar to that of NyctagynecSy namely a calyx with a herbaceous tube, em- 
bracing the ovary, and an expanded petaloid limb* This of course settles the question. 
DeCandolle and most other Botanists consider the verticel of leaves so constant in this tribe as 
consisting of one pair of true leaves, and the intermediate ones as diluted, leaf-like stipules. 
This position is met by Lindley in the following terms: “To this verbal, but not real distinction 
there is this objection which I conceive quite fatal to it. If a part of the Laaves of each whorl 
of Galium were stipules, they must bear a certain proportion to the true leaves ; suppose the 
whorl to consist of two leaves, each will have two stipules, and consequently the whole number 
of parts in each whorl must be six, and in all cases the number roust be some power of three. 
But of the first forty species of Galiumy in DeCandolIe'’s Prodromus, only 13 conform to this rule, 
and the frequent tendency of whorls to vary from 4 to 6, or from 5 to 6, or from 6 to 8, seems 
to me an incontrovertible proof that the apparent leaves of Stellata: are true leaves and not a 
modification of stipules*^ 

Since writing the preceding remarks, Dr. Lindley^’s Vegetable Kingdom, one of the noblest 
contributions to Botany of the present century, has reached me, in which, under the article 
Galiacese, he has examined, in detail and I think with even more than his usual ability, this 
question. I sLall therefore here drop the subject, and under the same heading reproduce the 
article in his own words as being much more to the point than any thing I could substitute in 
their place. A sub-order might possibly have served the purpose, but to have adopted that 
course would virtually be breaking down the whole order which, as already shown, is hetero- 
geneous in its elements, and only held together by the solitary, but constant character of inter- 
petiolary stipules. 
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OfiOG&APHTCAL DisTBfBUTioNr. The true Cinchonaceo! oonetitute a peculiarly tropical 
assemblage of plants, being almost exclusively confined to the tropics or the warmer regions on 
either side. Within these limits the species so abound, that it is estimated they amount to about 
l-30th of the flowering plants, a calculation which I think will be found very near the truth, and 
which, as applied to the Indian Peninsula, will raise the estimated flora to about 5000 species, 
as there are 154 named in our Prodromus, and my present collection exceeds that number by 
more than 15 species, which would be required to make good the calculation. In Europe no 
true Cinchonaceous plant is indigenous, their place being occupied by the Stellatccy of which the 
European flora includes about 100 species. 

In the tropics and warmer regions on either side, they are met with in all countries, but are, 
as compared with Asia and America, rare in Africa. In India, species extend as far north as the 
30th or 31st degree of latitude, and there, we are informed by Dr. Royle, a few of the herbascous 
forms are met with during the moisture of the rainy season at an elevation of 6000 or 7000 feet, 
an elevation which, as regards temperature, must furnish a climate cooler than the south of 
Europe in the 36^ of latitude, a circumstance showing, that, however much temperature may and 
does affect the distribution of plants on the surface of the globe, climate also 1ms much to 
do with it. The following extract from my Noilgherry Plants, recently published, may not be 
uninteresting to some of the readers of this work. 

“The predilections of this family as regards temperature, are decidedly trojucal, or sub- 
tropical, not a single species, excluding Stellatooy being, so far as I am aware, indigenous even in 
the South of Europe, while within the tropics they are estimated to constitute l-3()th of the 
flowering plants. At this rate, and assuming that on the higher ranges of these hills there are 
1000 species of flowering plants which, including grasses and rushes I dare say is near the truth; 
then there should be 33 species of Ruhiaceous plants. This may be somewhat beyond the truth, 
but I rather think, including Stellatse, it is under the actual number now in my herbarium, which 
however I have not counted. Assuming that these two estimates are each approximations to the 
truth, they go far to show that the climate of the hills partake more of the tropical character 
than some of the examples previously adduced would lead us to expect, and that although an 
immense improvement on that of the plains, we must still view it as very inferior to even the 
South of Europe, as a temperate climate, unless it can be shown that the temperature is modified 
in its effects on the constitution by our very rarified atmosphere, requiring a greater volume of 
air, by probably nearly i, to be respired to yield the same quantity of oxygen to the circulation, 
that would bo obtained in a similar temperature on the level of the sea. This is not the place to 
consider what effect this difference may have in modifying health and disease, though it seems 
quite in place to direct attention to the circumstance in connection with fa?ct8 deduced from u 
consideration of the natural products of the region.” 

The subject here adverted to is one which I am of opinion has not received the attention, in 
a purely medical point of view, it seems to merit, which is my reason for alluding to it here 
in a work professedly in a great measure medical, and which is in the hands of so many of the 
profession. 

DeCandolle has distributed about ]600 species described in his Prodromus under 13 tribes. 
Species referable to 10 of these appertain to the Flora of India and the Eastern Islands, a fact 
showing both the richness of our flora in this family, and its marked tropical tendency. I have 
not ascertained the relative proportion which the Indian ones bear to those of the rest of the 
world, but I presume it is at least equal to that of America, and greatly in excess of what has 
been found elsewhere. From these facts, combined with the similarity of climate in which the 
Cinchonas of America is found as compared with many of the Alpine climates of India, Dr. 
Royle suggests the propriety of attempting their introduction into India. The proposal seems 
feasible enough, and, considering the vast quantities of Bark and Quinine annually consumed in 
India, it seems well deserving of a trial and, if successful, would unquestionably be conferring a 
vast boon on India, as none of our native products, so far as yet known, can be considered a sub- 
stitute. Many plants have been tried as substitutes, but hitherto with very indifferent success. 

PiioPEETiss AND UsEs. It has been remarked above that this, in its economical relations, 
is a most important family. To it we are Indebted for the justly-famed Pci’ avian Bark. 
Bitterness and astringency are properties very extensively met with in this family, more or 
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Jess combined with an aromatic. It was long* supposed that the febrifugal powers of the 
different kinds of Peruvian Baric were owing to the combination of these qualities, and it was 
not until chemists detected the existence of two alkaloids, Cinchonine and Quinine, both of 
which, but especially the last, was soon ascertained to possess febrifugal powers far beyond 
the material from which it was extracted, though separated from all vegetable matters with 
which it was originally in combination ; showing beyond dispute that these barks were indebted 
to this single ingredient for their power of arresting the progress of fever and removing the 
peculiar and inexplicable tendency, long observed in the human constitution, to periodical 
returns of certain forms of disease. The laws which govern this tendency to periodical renewal 
of certain abnormal actions are still undiscovered, but extensive experience has proved that they 
are more safely and effectually controlled by the salts of Cinchona than by any other known 
agent. Much has been written on the species of Cinchona, that yield the different kinds of bark 
from which these salts are obtained, but I believe the most recent and best exposition is to be 
found in Lindley's Flora Medica, which in a brief space puts us in possession of an excellent 
summary of all that is yet known on the subject. It would of course be a waste of space for 
me to go into the subject in a work on Indian Botany, a country in which not one genuine 
species of Cinchona is found. All the indigenous trees that have been so named are generically 
distinct; our nearest allies being Hymenodictyon and Luculia^ both of which were formerly 
considered Cinchonus. The inner bark of one species of Hymenodictyon^ H. ecocelsum^ possesses 
the bitterness and astriiigency of the Peruvian Bark, but 1 am not aware of its having been used 
as a substitute. An Eastern tree, Uncaria gamhier^ yields a very astringent extract, resembling 
Catic’ ind supposed to be occasionally exported to Europe as such, Ipecacuana is another of 
the : ) aucts of this family and, as a medicinal agent, certainly ranks next Cinchona as affording 
a most valuable medicine peculiarly well adapted for the treatment of chronic bowel complaints, 
when administered in large doses. In some forms of diarrhoea it seems to lose its emetic 
qualities and requires, to produce a marked effect on the disease, to be administered in doses of 
from 15 to 20, or even 30 grains, and these repeated at comparatively short intervals. Such 
cases are however of rare occurrence, except among convicts in jails, where confinement and the 
depressing passions, acting on a depraved constitution, give rise to the most fatal forms of in- 
testinal disease. In the more usual and milder forms of diarrhoea and dysentery, small and 
frequently-repeated doses in various combinations with opium and mercury, are found more 
suitable. 

Of the Indian species of the family, one or two are reported to possess somewhat similar 
properties, as for example the Randia dumetorum^ but nothing certain is known regarding them. 
The plant supposed to supply the Mungoose Mdth its antidote against the bite of the snake, is a 
member of this family, and has been called from the circumstance Opiorhixa Mungoe (Mungoose 
snake root). It is a native of both the Continent and Islands, but is by no means common in 
India. The root is intensely bitter, more so even than Gentian. Ainslie alludes to a tree under 
that name, the leaves and bark of which, he says, are made into a decoction by the Cingalese and 
administered in cases of snake-bite. If he is correct in calling it a tree, it cannot be the plant 
so called by Botanists, which is a small shrub, or rather an annual with a perennial root, which 
seems to die down to near the root after ripening its seeds. There are many species of the 
genus greatly resembling each other, but all, so far as I have seen, small suffruticose plants. It 
is common in Malabar during the rainy season, but rare on the Coromandel side of the hills, 
except where exposed to the Southwest monsoon. In the woods of Courtallum it is frequent. 

As aliments a few species are in use. Among these Coffee occupies the first place, and its 
culture is now, most deservedly, engaging much attention in this country as an article of com- 
merce, According to Roxburgh the leaves of Canthium parvijhrum^ a common thorny shrub, 
are largely consumed by the natives in their curries. I am not otherwise aware of the fact. 
The pulp enclosing the seed, he also informs us, is eaten by the natives. This I can readily 
believe, but to the European taste, it is not very palatable. The fruit of another plant of the 
family Vanguria edulisy a Bengal plant, is also eaten by the natives. This tree I have never 
seen growing. 

In the arts several species are employed. The roots of Hedyotia nmhellatay Rubia munjista 
and of Morinda tinctoria^ all yield a red dye; that of the first, when well managed, one of 
remarkable brightness and durability. Madura is famous for its turbands so dyed. The plant is 
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very common every where, but it is only in the sandy soils near the sea coast, where the roots 
penetrate to a great depth, that it is either dug or cultivated. In some districts it is largely cul- 
tivated, but does not, I believe, generally yield a profitable crop. In Tanjore, the Morinda is 
also cultivated for the sake of its roots, but I believe only to a small extent, as the colour it 
yields is a dull, brownish red. Naucka cordifolia attains a large size, and affords a close-grained 
timber, but of inferior quality. It is of a yellowish colour, and in the Paulghaut jungles is, 
with reference to that peculiarity, called Mungie cadumbee. Two species of Hymenodictyon are 
natives of these jungles: one of them attains a large size, furnishing the timber known in this 
part of India, under the name of Bastard Cedar, and is a good deal used by the Cabinet makers 
of Paulghaut. It is soft, easily worked, of a redish mahogany colour, but wants the close grain 
of that wood. It is the H, excekum of our Prodromus, but not of Roxburgh. In my leones, 
I have published a figure of it under the name of //. obovatum^ but have since discovered that it 
is not that species, and have now called it //. utile^ with reference to the purposes to which it is 
applied. According to Roxburgh, the wood of H, ewcelsum “is firm, close-grained, of a pale 
mahogany colour, and very useful for many purposes.**’ This description is in all respects appli- 
cable to my H, utile^ except that it is light and not very close-grained, and has so strong a 
hygrometric tendency as considerably to impair its usefulness for some purposes. 


Remarks on Genera and Species. Under this head I have on some former occasions 
expressed my belief that reduction of the number of genera is wanted, and suggested that in 
some instances this might be efi’ected through the exclusion of non-essential points from our 
generic characters, by which they are often extended, especially in small genera, to a most per- 
plexing length, while at the same time their precision is lessened. The order under considera- 
tion has not escaped the prevailing fashion, and many of the genera seem such as might be dis- 
pensed with. M. Ach. Richard, in his excellent “Memoire sur les Rubiaeos,’' states it as his 
opinion, that in the present state of Botany reductions in the number of genera and families 
are more wanted than additions, on the ground that many genera are often founded on modifica- 
tions so slight, that they readily pass into each other and are consequently altogether artificial. 

It is to be wished that such sentiments were more prevalent among Botanists, as they might 
tend to bring about a reform by inducing them to study orders more carefully and extensively 
before constituting new genera. These should be based on a thorough knowledge, not only of 
the structure of the plant in hand, but of all its nearest allies, lost perchance we should have a 
mere variety in place of a species under examination. Accidents of this kind cannot be always 
avoided, but as all Botanists are aware of the tendency of plants to vary in their forms, it be- 
hoves them to be so much the more cautious. 

There is an anecdote told of the late eminent and, justly, much esteemed Botanist, Sir J. 
E. Smith, having discovered, to his infinite chagrin, that he had constituted three genera out of 
two species. It is not difficult to understand how such things may happen, should we chance to 
be describing plants belonging to an order with which wo are imperfectly acquainted, or in which 
we have unfortunately assigned too high a value as regards constancy to parts liable to variatiem, 
or have attached undue importance to unessential ones which have been introduced into the 


generic character, , . , . ^ i j 

There is scarcely a page in Endlicher’s Genera Plantarum (at least among the Dicotyledon- 
ous orders), that does not furnish examples of the introduction of unessential points ot ctoracter 
liable to mislead in that way. Let us take one. Hamelia is thus defined : “Calyx tubo ovali, 
cumovario connato, limbo supero, brevi quinquelobo, lobis erectis acutis. Corolla supera tubu- 
losa, tubo subpentagono, fauce nuda, limbi breveter quinquelobi, lobis aqualibus vix patentibus, 
&c. Are we to infer from this that, if another species, agreeing in other really essential points, 
were discovered having the lobes of the calyx reflexed and acute, it must be excluded from 
this irenus, or must every species of Hamelia have a 5-angled corolla, a naked throat, a snort, 0 - 
lobed limb, with the lobes scarcely expanding ? If such must be the case, is seenas probable 


enough that, email ae the genue is, 10 species, some of these must be excluded. If these cl»r- 
acters are not to be taken in this strict sense, then for what purpose are they introduced into 


the body of the generic definition, rather than into the natural chai^ter at the end where 
greater latitude is allowed. Their being so introduced must have a tendency to mi^’ead as more 


greater latitude is allowed. 1 neir oeing so imroaucea u 
importance is thereby attached to them than they merit* 
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So Ion? as this fashion continues in Botany, and to mj mind it merits no better name, our 
irenera must go on increasing, until almost every other species becomes the type of a genus, as it 
i^ems scarcely possible to find half a dozen species, even in large genera, agreeing m so many 
minute and unessential points, though dozens may associate in all ethers of really generic vaJue. 
This position seems to derive some support from the fact, that the first 120 genera of Rubiaceae, 
in DeCandolle's Prodromus, give an average of about 6^ species to each; while the same number 
of genera of Compositse, give nearly 12, though that order, also, has been abundantly split into 
small genera. That fewer would suffice I do not venture to assert, but, tried by this standard, it 
certainly seems that the number of genera is large in proportion to the species. On this subject 
Richard remarks, that “very often a genus is established, because a species under examination 
presents some modification not found in another, or which had been overlooked by the author 
who first traced the generic character, an event which must almost unavoidably happen in all 
cases where there are but a small number of species in a genus or genera in a family to studpr/' 
Carefully studied characters, excluding all mere specific distinctions, or at least only introducing 
them into the natural character, will go far towards remedying this evil, which is gradually as- 
suming so serious a form, that it is to be feared a re-action will take place and lead us into the 
opposite extreme. 

Richard further observes, that had such been his object, he could easily have acquired 
brilliant eclat by constructing a number of new genera, but that he preferred modifying and 
extending the characters of old ones, so as to make them admit species presenting only, slight 
modifications; thus voluntarily depriving himself of the renown to which authors of Monographs 
gene Ji attach much importance. For such a sacrifice on his part we ought to feel thankful, 
as Bui-a IS the foundation on which a perfect natural system must ultimately be raised. 

To facilitate the investigation of plants of this order, I have copied, with some slight modi- 
fications, from DeCandolle’s Prodromus, a conspectus of the tribes and sub-tribes under which 
he has arranged the genera, so far as it is applicable to the Indian Flora. The tribes are 
illustrated in the accompanying plates, and several of the sub-tribes are also of course represent- 
ed by the same figures. Some of the analyses, I now regret to find, are not so perfect as 1 could 
wish, owing to pressure of other occupations, at the time they were sent to the press, preventing 
my re-examining the labours of the draftsman, in whose skill I find I have occasionally reposed 
too much confidence. 


§ 1. Ovary 2-€-celled, cells many-seeded. 

A. Ovary 2-cclled, fruit capsular, seed winged. 

а. Flowers capitate, sessile on the globular receptacle. 

б, Flowers racemose or spicate, pedicelled. 

B. Ovary 2- or rarely 1 -celled, with parietal placentae, fruit indehiscent, seed not 

winged. 

a. Flowers and fruit sessile, densely capitate, ovary 2-celled. 
i, Flowers distinct, not capitate, ovary 2-celled. 

c. Flowers distbet, ovary 1-celled, placenta; parietal. 

C. Ovary 2-celled, fruit capsular, dehiscent, seed not winged. 

a. Stipules solitary, or 2 on each side, neither sheathing nor bristle-toothed. 

b. Stipules sheathing at the base, bristle-toothed. 

D. Fruit baccate, many-celled. 

E. Fruit drupaceous, nuts several, many-seeded. 

§ 2. Ovary 2- or several-celled, cells one, or rarely 2-8eeded. 

A. Ovary 2^10-celied, cells l-seeded, fruit drupaceous. 

а. Flowers and fruit sessile, congested into a dense capitulum. 

б. Flowers distinct, more or less pedicelled. 

B. Ovary 2-celled, fruit indehiscent, scarcely fleshy, splitting into two carpels, carpels 

flattened on the back, pendulous from a filiform axis, (cremocarps) . 

C. Ovary 2-celled, fruit baccate, convex on the back, more or less furrowed on the 

inner surface. 

d. Flowers distinct, pedicelled, or rarely capitate. 

6. Flowers aggregate, capitate, bractiated. (I have a species of Pavetta referable 
to this section.) 


ClNCHONACE£. 

Nauclem. 

Cinchones. 

GARDENlACEiE. 

Sarcoephalea;. 

Randiess. 

Gardenie^. 

HEDroTiDE.s:. 

Rondeletiees. 

HedyotesB. 

Hamelie^. 

ISERTIEJE. 

Guettardaceae. 

Morindes. 

Guettardese. 

P.fiDERIEJfi. 

COFFEACEJE. 

CofleeBB. 

Cephalidev* 
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D, Ovfuy 2-4^e]bd; fruit 3-4 nuts (pyrens); ttigma bnamellate. 

а. flowers and fruit sessile, densely aggregated on a globular receptacle. 

б. Flowers not sessile, on a globular receptacle, fruit dry, 3-4-partible. 
e* Fruit somewhat deshy, not partible. 

§ 3. Orary l-celled, with a single ovule. 

A. Fruit adhering, laterally capitulate, aflerwards dehiscing, 2-valved. 

B. Fruit dry, indehiscent (winged with the persistent lobes of the calyx). 
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SPERMACOCEJE. 

Cephalantheae. 

Euspermacoceac. 

PutoriecD, 

Operculariea?. 

JackiacesD. 


N. B. Operculariees have not, so far as I am aware, been found in any part of India, and Jackia has 
only been found in the Eastern Islands, they are therefore introduced merely as examples of the 3d section. 


The Flora of India and the neighbouring Islands furnishes representatives of all these 
divisions and sub-divisions, except Cephalidece and Opercularieos. Stellatic, for the reasons given 
above, I have excluded. They are, however, easily known by their verticelled leaves, bi-partible 
fruit and capitate stigmas. Hamelieee is scarcely known in the Continental Flora, I have how- 
ever one species forming the type of a new genus. (This I have dedicated to Mr. Law, of the 
Bombay Civil Service, an honour well merited, by his assiduity in investigating the Flora of that 
portion of India, amidst the interruptions unavoidably incident to one in his situation.) Two 
or three species of Acanthus are natives of Ceylon, and several others of Malacca, where 
Urophyllum is also indigenous. Pcederiew are rare in India, but Pwderia fwtida is occasionally 
met with in gardens in the South of India, and is a native of Bengal. From Assam I luive 
specimens of a species Lygodysodea^ a genus first discovered in South America. 

Of the genera described in our Prodromus, I suspect two, Griffithia and Grumilea^ 
must ultimately be reduced; and our Santia I have already (Calcutta .lournal of Nat. History) 
referred to Lasianthua. Jack. Mephitidia^ D. C., Griffithia^ it now appears to me, can scarcely 
be kept distinct from Randia^ the points of separation between these genera appearing of speci- 
fic or possibly sectional, rather than generic value. As, however, it has been adopted by all 
subsequent writers, it is not my intention to disturb their decision. With regard to Gtumilea^ 
it appears that, in a practical point of view, the distinction between it and Psychotria is of 
very secondary value, whatever it may be in a physiological, not being supported by habit 
or any available difference by which a herbarium specimen, not provided with ripe fruit, 
can be distinguished. The only difference between the two genera is, Grumelia having 
ruminated albumen while Psychotria has plain. If both genera are to be maintained, J 
suspect many of the present species of Paychotria will, in course of time, change their 
name, at least several of those in my Herbarium were, in the course of a recent ex- 
amination, so transferred, though, judging from general appearances and characters, I should 
never have suspected them to be GrumeiiaSy and, but for the circumstance of my specimens 
being furnished with seed sufficiently mature to enable me to determine the point by 
dissection, could not have discovered that they were so. 

In the accompanying plates, five of the above Tribes have been illustrated, not quite 
so neatly as I could have wished, a defect originating in the then deficient skill of the 
workmen employed, but which subsequent practice has done much to remedy. I therefore 
tiust that, for the future, the plates will be better calculated to please the eye, as well 
as more instructive, by their more comprehensive analyses. 

Since 1841, when the preceding part was published, many additions have been made 
to the Order, most of which arc published in my leones, to which I beg leave to refer 
for both figures and characters. 


EXPLANATION 

L jSTaudta parviflora. 

Flowering branch, natural size. 

3. Detached flower. 

3. Corolla split open. 

4. Anthers, back and front 

5. Ovary and calyx, with the style and stigma. 

6. Ovary cut transversely (not good). 

7. Mature fruit detached. 


OP PLATE 123. 

8. Mature fruit cut transversely. 

9. Detached capsule, showing its mode of dehiscence 
from the base. 

10. Capsule cut vertically. 

11. Seed as seen after the separation of the capsule. 

12. Detached seed. 

All more or less magnified. 


D 
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EXTLAHATmSrOF «LATE 191. .. 

1. Muumtda fwtdutt. 8. Oraiy eat vwiticalh. ^ 

Flowering bianch, natual lise. ft cat tnuumMlj; 

2. Detached corolla split open. Z An immttm AaiL 

3. Onrr, style, and atigma, with the calyx paitiaDy ft — cut tranwenely. 

moved. 9, Detached aeed. 

4. Anthers, back and front AU more or len magnifie d- 


EXPLANATION OF PLATE 125. 

1. HtdyOa LadtenmiUii. Z Capsule, natural size. 

Flowering braDchy natural size. 8. — magnified. 

2. Corrolla split open. 9. cut vertically. 

3. Ovary, style, and stigma. 10. A detached seed. 

4. Anthers, back and front 11. A detached stipule. 

5. Ovary cut vertically; and 6. transversely, but in 
both cases the ovules badly represented, as if there 
were only one, in place of many. 


EXPLANATION OF PLATE 136. 


1. Morinda hracUata^ 

Flowering branch, natural size. 

2, Corolla split open, throat hairy. 
8. Anthers, back and front 

4. ir, ry, style, and stigma, 
r -cut transversely. 


6. Full-grown ihiit, cut transversely. 

7. Detached seed. 

8. Cut transversely; and 9. vertically, showing the 
embryo in situ. 

10. Embryo detached. 

All more or less magnified. 


1. Psychotria amhigwu 
Flowering branch, natural size. 

2. Corolla sj^t open. 

3. Anthers, back and front views. 

4. Ovary, style, and stigma. 

5. cut vertically. 

6. transversely. 


EXPLANATION OF PLATE 127. 

7. A mature berry. 

B. cut transversely. 

9. Detached seed. 

10. One seen from within. 

11. cut transversely. 

All more or less magnified. 


1 . 

2 . 

3. 

4. 

5. 

6 . 


Knoria cotymbosa. Natural size. 
Corolla spht open. 

Stamens, back and front 
Ovary, style, and stigma. 

cut vertically. 

transversely. 


EXPLANATION OP PLATE 128. 

7. A mature capsule. 

8. cut transversely. 

9. Seed and capsule cut vertically. 

10. Detached seed cut vertically, showing the embryo 
in situ. 

11. Embryo detached. All more or less magnified. 


LXXXIV.— GALIACEiE. Stellates. 

Diagnosis.— CtncAonaZ Exogens^ with epipetalom stamens.^ straight anthers^ bursting 
longitudinally^ didymous fruity and verticillate leaves without stipules. 

Herbaceous plants, with whorled leaves, destitute of stipules, and angular stenos. 
Flowers minute* Calyx superior, obsolete, or 4-5- or 6-lobed, Corolla monopetalous, 
valvate, rotate, or tubular, regular, inserted into the calyx; the number of its divisions 
equal to those of the calyx. Stamens equal in number to the lobes of the corolla, and 
alternate with them. Ovar^ peltate or 2-ceIled; ovules solitary, erect; styles 2; stigma 
simple. Fruit a didymous, indebiscent pericarp, with 2 cells and 2 seeds. Seeds erect or 
peltate, solitary ; embryo in the axis of horny aloomen ; radicle inferior ; cotyledons leafy. 

There can be little doubt that the inconspicuous weeds of which tnis Order is com- 
posed, have as strong a claim to be separated from Cinchonads, as that Order from Capri- 
foils. It is true that no very positive characters are to be obtained from the fructification, 
but the want is abundantly supplied by the square stems and verticillate leaves without 
stipules, forming a kind of star, from which circumstance the name Stellate is derived. 
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Nevertheless Botanists, in most instances, appear to be against this opinion: I confess 
I canDot conceive upon wha^ grounds. Usually a material dissimilarity in habit, if ac- 
companied by any clear character, whether of vegetation or fructification, is considered 
sufficient for the separation of a group of plants into two Orders ; in this case the weak, 
angular stems cause a peculiarity of habit that cannot be mistaken, and the total absence 
of stipules, to say nothing of the didymous fruit, affords a certain mark of recognition. 
Surely there is some inconsistency in separating, by the absence of stipules, Caprifoils. 
which are undistinguishable in habit, while the very same character is refected when ap- 
plied to an assemblage of genera all distinctly combined by their habit, ^he only ground 
upon which this is intelligible, is that taken by DeCandolle and others, who consider the 
apjparent leaves of Stellates to be in part true leaves and in part 1eaf*like stipules. To 
this^ verbal, but not real distinction, there is this objection, which I conceive quite fatal 
to it : If a part of the leaves of each whorl in Galium was stipules, the latter must 

bear a certain proportion to the true leaves; suppose the whorl to consist of two leaves, 

each will have two stipuleS) and consequently the whole number of parts in the whorl 
must be six, and in all cases the number must be some power of 3. But of the first 
forty species of Galium, in DeCandolle’s Prodromua^ only thirteen conform to this rule; 
and the frequent tendency in the whorls to vary from 4 to 6, or from 5 to 6, or from 
6 to 8, seems to me an incontrovertible proof that the apparent leaves of Stellates are 
true leaves and not a modification of stipules. To this it may be added, that the ad- 
mitted leaves are so entirely the same as what M. DeCandolle conceives to be stipules, 
that no difference whatever can in general be found in their form, colour, anatomy, or 
degree of development. Such reasons have, however, not proved satisfactory to Botanists, 
who with one accord appear to range themselves upon the side of M. DeCandolle; and 

recently the question has been more particularly agitated by one of the most distin- 

guished writers of this country. 

Mr. Bentham, in an article on Crusea rubra, published in the Botanist^ page 82, 
after entering at some length and with great skill into a discussion of the arguments 
employed on both sides of the question, has decided in favour of the opinion of DeCan- 
dolle, that a part of the apparent leaves of Stellate plants are stipules. The grounds 
upon which he has arrived at this conclusion are essentially the following: 

1. That the foliaceous organs in Stellates, if viewed as consisting entirely of leaves, 
do not bear that relation to the angles of the stem which is usual in Dicotyledons; 
but that the relation becomes apparent if only two of them are taken as leaves and 
the rest as stipules. (DeCandolle seems influenced by the consideration that it is only 
two of the apparent leaves which have buds in their axils; but Mr. Bentham does not 
advert to this.^ 

2. That in a number of cases, especially in Asperula, two opposite leaves are much 
larger than the others. 

3. That in Spermacocem and other tribes of Cinchonads, the stipules are connected 
with the petiole of the leaf into a sheath, and that this sheath exists in Stellates. 

4. That the number of parts in each whorl is not necessarily some power of 3, 
but that, taking two of the parts for leaves, it is immaterial by what number of similar 
parts those two are separated, because the intermediate processes are analogous to the 
setsB of Spermacoceae, the number of which is variable. 

Perhaps this question is more important in appearance than in reality, for in some 
respects it is a mere difference about words; stipules being rudimentary leaves, and leaves 
developed stipules. It is, however, connected with some points of speculative interest, 
especially as regards systematic Botany, and therefore I avail myself of the present op- 
portunity of stating what I conceive to be the objections to Mr. Bentham's line of argu- 
ment, and why 1 still retain my original opinion upon the subject. 

1. With regard to the relation borne by the leaves to the angles of the stem, it 
is to be observed, that if those foliaceous organs only which ore opposite the angles are 
said to be leaves in Stellates, and the rest stipules, then we must suppose that Labiate 
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plants have no leaves^ but stipules only, for in that and similar Orders the apparent leaves 
are never opposite the angles of the stem, but are always placed between them. Nor 
do I find that the number of angles in the stem of verticillate plants necessarily cor- 
responds with the number of their leaves; for example, in Dysophylla stellata, where 
the whorls often consist of ten parts, the stem has still but four angles. Neither can 
it be admitted that bodies which do not form branches in their axils are therefore not 
leaves. All foliaceous organs, of whatever kind, and especially stipules, possess that power 
or not, according to circumstances, as is too well known to require particular proof. 
Besides, DeCandolle’s statement is not sustained by fact; for in Asperula the uppermost 
branches, bearing flowers, are frequently produced alternately with the leaves that form 
the node from which they spring, and consequently must, in such cases, arise from the 
seat of one of the supposed stipules. It is more probable that the development of branches 
from a portion only of the leaves, is connected with the form of the stem, and the 
relation which the leaves bear to each other. If the form of the stem requires an al- 
ternate developement of a pair or a triplet of opposite branches, then the first whorl 
in which the development takes place, will settle the origin of all that succeed it. For 
example, if in one whorl of six leaves, the first, third, and fifth leaves produce axillary 
buds, then in the whorl next above it, the second, fourth, and sixth leaves will probably 
he gemmiferous, according to the ordinary laws of decussation. It is plainly impossible 
to say that what seem to be leaves are in reality stipules, because they have no axillary 
buds' ^or if that opinion were maintained, it would be necessary to assign the quality 
of ,108 to a certain portion of the leaves of such verticillate plants as Dysophylla 
stellata, in which only a part of the whorls ever produces branches. 

2. If it is true that in Asperula two opposite leaves are frequently longer than the 
others, that circumstance may be reasonably ascribed to the greater development conse- 
quent upon their higher functions, and to their peculiar position on the stem; and it 
is equally true that in the greater part of Stellates no trace whatever of any kind of 
diflerence between the leaves can be detected, as is most remarkably the case in those 
surrounding the flowers of Crucianella maritima. 

3. The argument derived from the occasional connection of the leaves by a membrane 
can hardly be allowed much weight, when it is remembered that in such cases the inter 
mediate leaves are less like stipules than in those cases whore no membrane exists; com- 
pare Asperula cynanchica, or litteralis, or longiflora, with such genuine Crucianellas as 
C. maritima. 

4. The comparison of the supposed stipules of Stellates and the seta: of Spermacoceie 
is inadmissible, because the former are at all events single, simple organs, be they what 
they may, while the setae of Spermacoceae are the result of the splitting of two parallel- 
veined stipules, and therefore will necessarily be uncertain in number. 

These arg'iments do not, however, by any means exhaust the question ; and therefore 
I proceed to make a few additional remarks upon a point not yet adverted to. It is 
in Asperula, more than in any other genus of the Order, that is to be found evidence 
favourable to the supposition of M. DeCandoIle, and his followers. In A. longiflora, 
cynanchica, and some others, the lower whorls are in the usual state, but the upper ones 
are reduced to two perfect leaves, with one or sometimes two teeth or subulate processes 
between them, which remain. In this condition the structure of Asperula is so very like 
that of many Spermacoceous plants, that the analogy between them seems indisputable ; and 
I presume that it was such cases which first led to the theory under consideration. 

It is, however, to be remembered, that in Stellates the supposed stipules are always 
what first disappear in the process of reduction in the number of foliaceous appendages ; but 
that in Cinchonads it is in many cases the leaves which are first lost when such a reduction 
takes place. The latter fact is readily verified upon reference to any of the capitate Sper- 
macocos, where the bracts are evidently stipules, and espeoially to 8. calyptera, in which the 
leaves are gradually merged in the large membranous cup that subtenas the flowers, while 
the stipules suffer no diminntioiu The same circumstance may be observed in several 
Brazilian Cinchonads allied to Psychotria barbiflora, and in Psederia foetida. It is also pcs'* 
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sible that the large coloured inFolucrum of cophaelis is, at least in some cases, formed by the 
excessive development of stipules and suppression of the leaves, for such is undoubtedly tht^ 
case in a Sierra Leone plant in my possession, which I presume is the little known C. bidentuta 
of Thumberg. These facts render it more probable than ever that Stellates and Cinchonads 
are essentially different Natural Orders ; for they would seem to show that while the first has 
▼erticillate, foliaceous organs, the most imperfect of which have the greater tendency to dis- 
appear, the second has verticillate foliaceous organs, the most perfect of which have the 
greater tendency to become abortive. I need scarcely add, that after a full consideration 
of this point I retain my original conviction, that the apj)arent leaves of Stellates are really 
leaves, and not stipules, and that the Order is as distinct from Cinchonads as Nightshades 
from Pigworts, Verbenes from Labiates, and I might even add, as Cinchonads themselves 
from Umbellifers.— Sec. Bot. Reg. 1838. 55. To be consistent, then, we must either com- 
bine Caprifoils with Cinchonads, or we must preserve Stellates separate. Properly speak- 
ing, the appellation Rubiaceee should be confined to the latter group, ns it comprehends 
the genus Rubia; but that name has been so generally applied to the larger mass now 
comprehended under the name of Cinchonads, that I find it better to abolish that of 
Rubiacene altogether. 

Natives of the northern parts of the northern hemisphere, wdiere they are extremely 
common weeds, and of high mountainous regions in Peru, Chill, and Australasia. 

First among them stands Madder, the root of Rubia tinctoria, one of the most im- 
portant dyes with which we are acquainted; a quality in which other species of Stellates 
participate in a greater or lesser degree. The roots of Rubia cordifolia (Munjista, liowb.)^ 
yield the Madder of Bengal, and form even an article of the export commerce to Euroj»e, 
under the name Munjeeth. Rubia angustissima, from Tong Dong, has also highly-coloured 
roots, and Rubia Relboun, is the Madder of Chili. It has been remarked that the whole 
system of animals fed on Madder becomes stained red in consequence. Madder, in addi- 
tion to its valuable dying qualities, passes for a tonic, diuretic, and emmenagoguo. The 
torrefied grains of Galium are said to be a good substitute for cofi*ee. The flowers of 
Galium vernum are said to curdle milk. An infusion of Asperula cynanohica has a little 
astringency, and has been used as a gargle. Asperula odorata, or Woodruff, is remark- 
able for its fragrance when dried; it passes for a diuretic. Rubia noxia is said to be 
poisonous. M. Miergues, a French physician, states that he has cured epilepsy with the 
extract of Galium rigidum, by employing it in doses of twelve grammes for an adult; 
and he adds that G. Mollugo has been used with success in the same malady.*^ — Lindley. 

In the accompanying plate, 128-bis, I have endeavoured to throw all the light I am able 
on the question under discussion, and at the same time give a good idea of the Botanical pecu- 
liarities of this group when viewed as a distinct order. For this purpose I have introduced 
analyses of four genera, two of Indian, and two of European plants. I abstain from any 
further remarks on the question of separation, leaving the facts to speak for themselves. 

In regard to Mr. Griffith’s theory, mentioned in the leones and Neilgherry Plants, 
that the apparent corolla is merely a coloured calyx, as in NyctaginioR and LoranthaaeiB^ 
it may be remarked that, in that case, the stamens should be opposite, not alternate 
with its lobes, unless we at the same time assume the abortion of one verticel of 
stamens as in PrimulacecR^ of which there is no proof, but which, if such were the 
case, would establish a relationship with Lindley’s Cortusal alliance. This I presume will 
scarcely be admitted. 


EXPLANATION OP PLATE l28-6is. 


I. RMa eor^oliOi Linn., or Muijjista, Rozb. 

1. Flowering branch, natural size. 

2. Detached flower-bud. 

3. Es^nded flower. 

4. Detached corolla and stamen. 

5. Anflien, back and front views. 

6. Ovaiy. 

7. — cut veztictlly. 


8. Ovary cut transversely. 

9. A single mature seed. 

10. A mature fruit cut vertically. 

11. one-half cut traxiayersely. 

12. Detached embryo. 

13. Upper and under surlaces of the leaves. 

All more or lets magnified. 

£ 
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11. OoK««a*peri/Witim,(Wal|.) , , 

1. Flowering branch, showing a whorl of 6 leaves, 
some of three and generally the upper ones reduced to 
pairs. 

2. An expanded flower. 

3. Corolla and stamens detached. 

4. Anthers, back and front views. 

5. Ovary. 

G. cut vertically, the ovules ascending. 

III. Aaperula qinanchica. 

1. Flowering branch, natural size. 

2. Floriferous apex of a branch. 

3. Detached flower. 

4. Corolla split open, showing the stamens in situ. 

5. Anthers, back and front views. 

6. Ovary. 

7. cut vertically. 

IV. VaiUaniia muralis. 

1. Flowering plant, natural size. 

2. A joint of the stem with the leaves and flowers 
in situ. 

8. Fascicle of flowers, spread out to show the two 
exterior male onr .. . d centre fertile one. 

4. A detac* i .1 ^ale flower. 


7. Ovary cut transversely. 

8. A mature fruit of G. oortale» 

9. One-half detached. 

10. Cut vertically, showing the embryo in situ. 

11. Cut transversely. 

12. Detached embryo. 

13. Portion of the stem. 

14. Detached leaves, upper and under surfaces. 


8. Ovary cut transversely. 

9. Mature fruit 

10. cut transversely. 

11. one-half detached. 

12. cut vertically, showing the embryo. 

13. Embryo detached. 

14. Portion of the stem. 

All more or less magnified. 

5. Stamens, back and firont 

6. A mature seed. 

7. The same cut transversely. 

3. Detached embryo. 

My solitary specimen of this plant being rather 
old, the analysis is less perfect than 1 could have wished. 


LXXXV.— VALERIANE^. 

This is a small order of herbaceous plants, sometimes with perennial roots, more rarely suf- 
fruticose or twining. The distinguishing peculiarities of the family are, its having fewer sta- 
mens than lobes to the corolla, a usually S-celled, cohering ovary with two of the cells empty, 
or occasionally wanting, the third fertile with a single pendulous ovule, the seed exalbumenous 
with the radicle of the embryo superior. As regards Indian Botany or more properly in 
its relation to the flora of the Indian Peninsula, this family is of secondary importance. Only 
4 species having yet been discovered in Southern India and all these confined to the highest 
mountains. All four are indigenous on the Neilgherries, one is found on the Pulney moun- 
tains, and one in Ceylon. 

Chauactee of the Ordee. Calyx with a limb of various kinds, either membranous or re- 
sembling a pappus. Corolla inserted into the top of the ovarium, tubular, usually 5-lobed, rare- 
ly 3-4rIobod, loues obtuse : tube equal, or gibbous, or spurred, at the base. Stamens 1-5, in- 
serted into the tube of the corolla, and alternate with its lobes : anthers ovate, 2-ceIled. Ova- 
rium cohering with the tube of the calyx (inferior), 1-3-celled : ovule solitary, pendulous : style 
filiform : stigmas 1-3, distinct or combined. Fruit dry, indehiscent, crowned with the limb of 
the calyx, 1-oeIIed, or S-celled (2 cells being then abortive). Seed solitary, pendulous. Albu- 
men none. Embryo straight; radicle superior: cotyledons fiat. — Leaves opposite, exstipnlate. 

Affinities. The nearest relations of this family are Dipsaceoe and Compositae. Prom 
the former they ore distinguished by their diffuse cymose not capitate inflorescence, the 
absence of an involucre, the 3-celled completely adherent ovary and exalbumenous seed : from 
the latter by their free anthers and pendulous not erect ovules. They are also related to 
CaprifoliacecB through Vibumim which has a similar ovary, cymose inflorescence, and opposite 
leaves ; but in most other respects are ttnply distinct. 

Geographical Disteibutiok. This is essentially an extratropical order, the few found 
within the tropics being all remarkably alpine in their habits. As already mentioned only 
four have yet been disoovered in the Indian Peninsula and these only on the higbest hUls. 
On the Himalayas and in Cashmere tiiey mre much more abundant, foniishing repreaeatativefl 
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of several genera natives of these moontains. They are also common in Europe but most 
abound in the eztratropical portions of South America, especially on the range of mountains 
which bound the^ western coast of that continent, hence they are very abundant on the 
mountains of Chili. In North America and Africa they are very rare, and in Australia they 
have not yet been found. 

Properties and Uses. The roots of several of the perennial species of Valerian espe- 
cially F. o^inalis have at different times been extolled on account of there aromatic and 
autispasmodic virtues, more particularly for the cure of some forms of Epilepsy and Hysteria* 
Like many other useful medicines they have fallen into considerable disrepute owing to being 
administered indiscriminately in all forms of those diseases, without reference to their origin, 
and, because they proved powerless in incurable forms, were soon pronounced inefficient in all. 
In this instance the degradation has not gone so far as this, os Tincture of Valerian is still 
prescribed in various forms of nervous diseases, and, upon the whole, its claims to this distinc- 
tion seem well founded. 

Its stimulating and aromatic properties have also led to its administration, in combina- 
tion with Bark, for the cure of intermittent fever. 

Viewing the first stage of the paroxysm of an intermittent fever as the very concentra- 
tion of nervous disease in which almost every voluntary muscle of the body is more or less 
intensely subjected to spasmodic action, I should imagine this a very useful combination 
in situations where the more powerful quinine and morphia were not obtainable. But 
when these are to be had, I presume no judicious practitioner would load his patient’s 
stomach with the bulky, nauseous, doses of the substance of these medicines which would 
be required to ward off the paroxysm of an ague. Chemistry has not, so far as I am 
aware, discovered whether the tonic and antispasmodic virtues of Valerian are concentrated, 
like those of Cinchona and Opium, in an alkaloid base. Should such prove to be the 
case, I apprehend that, in combination with quinine, it will prove a valuable addition to 
our materia mcdica, but if not, it is not probable the original will rise in the estimation 
of modern practitioners, though it has maintained its reputation, ever since the days of 
Dioscorides, who fiourished during the first century of the present era. 

The roots of other species are esteemed among Oriental nations for their fragrance, and 
are employed as cosmetics, and to perfume their baths. In the Levant F. celtica is largely 
consumed for these purposes, and the Nard or Spikenard of the ancients, a native of the 
Himalayas, has been celebrated from the most ancient times, for both its fragrance and 
medicinal virtues. The plant which produces this root long eluded the researches of the 
learned, but was at length traced by Sir William Jones to the Indian Jatamansi, after 
which the subsequent steps of the inquiry were comparatively easy, and were most satis- 
factorily followed up by Dr. Roylc, who succeeded in purchasing a quantity of the root 
in a sufficiently fresh state to grow on being replantea. A figure of the plant, so ob- 
tained, he has published in his Illustrations of the Botany of the Himalaya Mountains, and 
thereby effectually set the question at rest. The plant forms the tjjrpe of a distinct genus 
which has received the name of Nardostachys^ the species retaining its Indian name. 
AT. Jatamansi^ of modern Botanists, is therefore the far-famed Spikenard of the ancients. 

Remarks on Genera and Species. Under this head I have nothing to offer. My 
acquaintance with the Order being very limited, having had so few opportunities of making 
myself acquainted with its peculiarities. 


EXPLANATION 

1. VaUrkma Hookmcma^ Natural size. 

2. Fascicle of 2 flower-budo and bracts, one near 
emnsion. 

of 2 flowers, one full blown. 

4. Corolla split open, showing the insertion of the 
stamens. 

5. AaStmf back and ftont vtewi. 


OP PLATE 129. 

6. Ovary before the evolution of the involute lobes of 
the calyx, with the style and stigma. 

7. A nearly mature fruit, showing the papus-like calyx 
lobes fully evolved. 

8. The same cut transvendy, one-seeded. 

9. Out vertically, sbowingthe eclitaiy, pendulous seed. 

10. Embryo detached. 
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LXXXVI.— DIPSACEiE. 

This, like the preceding, is a small order of extra-tropical plants, of which Iwo only 
have yet keen found in the tropical portion of India, one on the Neilgherries and one in 
Ceylon. 

Thus limited in the number of its species, the family is principally interesting on 
account of an unusual peculiarity of structure, each floret being enclosed, in addition to 
the usual calyx, in an involucel resembling an outer calyx, which embraces the ovary and 
base of the calyx, and separates with it when the seed has attained maturity. The calyx 
is of that kind called superior or adherent, that is, the ovary is inclosed in its tube, which 
contracts at the neck and afterwards the limb expands, assuming various forms. The designa- 
tion “superior calyx’’ originated in an idea, that the limb only formed the calyx, and that 
it sprung from the apex of the ovary. This doctrine is now exploded, and some of the 
species of this family supply conclusive proof of the propriety of so doing, as a longi- 
tudinal section of the ovary of those plants shows the tube of the calyx quite distinct 
from the ovary, all except the neck, where alone it adheres, presenting the ovary with 
its suspended ovule enclosed in a loose sack, the orifice only having contracted an adhesion 
with its contents. 

CHAttACTER OF THE Ordeu, Calyx with a limb short or elongated, entire, or toothed, or 
pappose. Corolla inserted on the apex of the tube of the calyx, tubular ; limb oblique, 
4-5-lobed ^^^ely ringent : mstivation imbricated. Stamens 4, inserted on the tube of the 
corolla, til ornate with its lobes, almost always distinct: anthers 2-celled. Ovarium coher- 
ing with the tube of the calyx, either closely, or only by the apex, or at first free and 
afterwards cohering, 1-celled : ovule solitary, pendulous : style filiform : stigma simple. Fruit 
dry, indehiscent, crowned by the limb of the calyx, usually covered by an outer calyx 
or involucellum, 1-celled. Seed solitary, pendulous. Embryo straight, in the axis of a 
fleshy albumen: radicle superior. — Leaves opposite, very rarely verticillate, variable in shape 
on the same plant. Flowers densely capitate, or very rarely verticillate. 

Affinities. Those are clearly with Valerianece^ on the one side, and Compositor 
on the other. From the former they are distinguished by their capitate iufloresence, 
.albumonous seed, and involucel : from the former by their free anthers, albumenous seed, 
and pendulous ovule, generally the involucel is wanting in Compositce^ but it does occur, 
or something very similar, in Lagascea^ a genus of Corapositae. 

Geographical Distribution. Europe, Barbary, Asia Minor, the Cape of Good Hope 
are assigned as their principal localities. To these the Himalayas, Cashmere, and, as already 
stated, the Neilgherries and Ceylon, have now to be added. On the Neilgherries, Dipsacua 
Lesohenaultii is very common, sometimes attaining the height of 4 or 5 feet. 

Properties and Uses. These are sufficiently unimportant. The heads of the Teazel 
(Dipaacua fulonum)^ are used in carding cloth. Its flowers are furnished with hard spiny 
bracts, and are found superior for that purpose to any artificial substitute yet invented. 
The roots of the Devil’s Bit Scabious were formerly esteemed so valuable as a medicine 
that it is said the Devil in pure spite bit them off. He appears to have completely at- 
tained bis obj'ect, as the part left is not now found to possess any of the sanatory virtues 
formerly attributed to the entire root. 

EXPLANATION OP PLATE 130. 

1 . Diptacui LeichenauUH Small portion of a plant, 5 . Ovary, the involucel and calyx split open, 

natural size. 0 , leed cut transveroely. 

2. Detached flower, ihowiug the involucral bract, the 7. A full-grown fruit crowned with the calyx, 

calyx^like involucellum, and exseited limb of the caljrx. 8 . The same cut verticilly, showing the pendulous 

3. Corolla split open, showing the ti^e haiiy wit^, ae^. 

and insexticn of the stamens. 9.-10. Upper and under surfaces of the leaf 

4. Anthers, back and front views. All more or less magnified. 
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LXXXVIL— ASTERACE^. 

Compo8ita-^Synantherece» 

This is by far the largest and also about the most natural of the whole series of 
natural orders of dicotyledonous plants. The elaboration aud publication of the vast 
mass of material placed at the disposal of the late Professor DeCandoIle, for the eluci- 
dation of this family, occupied that most eminent and indefatigable Botanist nearly eight 
years. The result of these labours has, as might be expected from his talents and as- 
siduity, put the world in possession of the most masterly account of this gigantic order 
that has ever appeared. His monograph is said to include 8500 species, and though the 
last part was published so late as 1838, there has already been great additions made 
and more are daily being added, so that I presume 10,000 species may already be set 
down as the number known to belong to it. Many of these species are doubtless de- 
scribed twice over and some, perhaps, even oftener than that, under different names, but 
I dare say it will as often be found that two or three species are included under one, 
owing to several persons describing, in different places, distinct species under the same 
name, an event of frequent occurrence, but not easily detected except by a comparison of 
authentic specimens which are not always attainable. 

It is an interesting fact in natural history that out of the immense mass of species 
congregated under a common denomination, and presenting among themselves almost every 
form of vegetation, yet so constant are the distinctive family characters by which they 
are bound together, that almost any one species being thoroughly known and these char- 
acters clearly understood, there is no difficulty in afterwards recognizing any other of the 
whole group as belonging to this family. These characters may be summed up in few 
words: — Flowers, or florets, as they are usually called, in heads, surrounded by an involucrum 
and seated on a common receptacle: an obsolate, chaffy, or pappus, calyx: monopetalous 
superior corolla: united anthers, forming a tube round the ftyle: and a 1-celIed ovary 
with a single erect ovule. 

Numerous other peculiarities belong to the family as will be seen from a perusal of 
the following very extended descriptive, or natural, character which I introduce in full from 
DeCandolle’s Prodromus, after the ordinary ‘^character of the order,’’ but the above com- 
prehends the more obvious essential peculiarities of the order. Those, however, require 
to be taken together to constitute a true Compositous plant, for each taken separately is 
found in other families, but never the whole. 

Character of the Order. Flowers (florets) unisexual or hermaphrodite, collected 
in dense heads upon a common receptacle, surrounded by an involucre. Bracts either 
present or absent; when present stationed at the base of the florets, and called palea* 
of the receptacle. Calyx superior, closely adhering to the ovary, and undistinguishable 
from it; its limb either wanting or membranous, divided into bristles, paleae, hairs, or 
feathers, and called pappus. Corolla monopetalous, superior, usually deciduous, either ligu- 
late, or funnel-shaped; in the latter case 4- or 5-toothed, with a valvate aestivation. Sta- 
mens equal in number with the teeth of the corolla and alternate with them; the anthers 
cohering into a cylinder. Ovary inferior, 1-celled, with a single erect ovule; style simple; 
stigmas 2, either distinct or united. Fruit a small, indehiscent, dry pericarp, crowned with 
the limb of the calyx. Seed solitary, erect; embryo with a taper inferior radicle; al- 
bumen none. — Lindlev. 

Natural Character. Calyx tubular adhering to the ovary; tube sometimes only 
equalling the ovary (fruit erostrate sometimes prolonged beyond (fruit rostrate)^ the 
iimb or pappus sometimes wanting, or reduced to a mere margin; sometimes, but rarely 
foliaceous, sometimes ecarcose; entire, dentate, lobed, or more frequently passing into chafly 
scales or bristles, which are either simple, branched, denticulate or feathery; one, two 
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or several series. Corolla roonopetalous, inserted on the top of the calyx tube, nenmiDphn 
petalous, that is, the petals are furnished on the margins with nerves, whence there usually 
appear only 5 nerves in the tube (two and two united), extending from the base to the divisions, 
and ten in the limb, one on each margin of each lobe; to these are sometimes added, but 
very rarely visible, accessory nerves occupying the middle of the petals. The length of the 
tube from the base to the point of apparent attachment of the filaments is various. The throat 
is often dilated from the insertion of the filaments to the lobes ; the lobes are usually f , more 
rarely 4, S, or 2, valvate in aestivation ; sometimes they are all equal, sometimes more or less 
unequal or irregular, or palmated, or two-lipped (the outer lip formed by the cohesion of 
8 lobes, and the inner of 2 ; or the outer of 4 and the inner of 1, sometimes divided by 
a single fissure on the interior side, and then all are united into a single, flat, 6-toothed, 
strap-like petal. Stamens 5, rarely 4, wanting, or rudimentary, in female or sterile flowers : 
filaments alternate with the lobes of the corolla and therefore congruent with the nerves of 
the tube ; attached to the tube of the corolla and free above ; either altogether distinct or 
united into a tube (monadelphous), jointed near the apex, the upper joint antheriferous and 
occupying the place of a connective. Anthers erect, united into a tube round the style, 
( Syngeneaia or Synantherea J, linear, 2-cellod, opening within by a longitudinal slit, 4-valved ; 
valves bent outwards (extroflexis) terminating in an appendix or wing, varying in different 
plants in the size and shape, often differing in consistence from the polleniferous portion : the 
base often lengthened into two tails, varying in length and shape. Pollen globose, or elliptic, 
echinulate (^r smooth. Ovary of one carpel, adhering to the calyx, with 1 ovule. Style terete 
or rarely ItMkened at the base (bulbosus), in male flowers, when present, often most simple; 
in femait) and hermaphrodite ones two-cleft; the branches (commonly called stigmas) flat 
above, convex below, sometimes altogether free, sometimes more or less united. Stigmatic 
glands, or true stigmas, in a double row, seated on the upper surface of the branches 
of the style, the rows continuous, marginal, roughish, more or less prominent or distinct. 
The upper parts of the style, of hermaphrodite flowers, furnished with rigid pollen-col- 
leeting hairs, seated either on the apex of the branches, or on their lower side; which 
are wanting in female or neuter flowers. 

The fruit, or achsenium, consists of the calyx tube, with the pericarp and seed coat more 
or less intimately united between themselves, and enclosing the embryo. The fruit is 
therefore 1 -celled and 1-seeded, articulated with the receptacle, usually sessile, but some- 
times Btipitate, furnished at the base with a basilar or lateral areola ; erostrate or beaked 
at the apex, surmounted by the pappus, terminated by an epigynous disk embracing a 
Htyliform or hollow central noctarium, continuous with the ovary. Seed erect, attached 
to the bottom of the fruit by a very short funiculus. Interior lamina of the seed coat 
Endopleura (albumen of Lessing), thickish, soft, diaphanous, perforated by the diaphanous 
funiculus. Embryo straight, radicle short, straight; cotyledons flat, often somewhat con- 
vex on the back, rarely curved, occasionally, by accident, three. 

Ikflorkscence. Flowers collected into a capitulus, or glomerulus (the old com- 
pound flower). A Capitulum consists of a number of flowers, attached to a receptacle, or 
apex of a branch (a condensed spike), sometimes flat, sometimes conical, or elongated, the 
exterior or lower ones opening first. Flowers either all hermaphrodite, the capitulus is then 
Homogamous; or the exterior ones are female or neuter, the interior ones hermaphrodite, 
Heterogamous ; or all, on the same plant, are either male or female, the capitula are then 
Monoicous; sometimes they are Heterocephalous^ that is, in the same plant some are male 
some female; sometimes they are Dioicous, that is, the capitula of the plant are either bII 
male or all female. Some capitula have all the flowers tubular, and are then discoid or 
fiosculose^ or they are all strap-shaped, and are then called Ligulatce or Semifiosculosce^ or 
sometimes the flowers of the margin or ray are ligulate, and those of the centre or ^sk 
tubular, when they are called radiate. Sometimes all are bilabiate and are then falsely-discaid 
or radiatiform. Discoid and fahely-discoii capitula sometimes have the marginal flowers like, 
but larger than the centre ones, and are then said to be crowned. 

The Ikvoluckuk, formerly sailed common eatym^ consists of a number of leaves or 
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scales, forming either one or several series, free or united by the margins, dry, scariose, 
coriaceous, fleshy, prickly, or leafy; often furnished with an appendix. These series are 
either equal or unequal, imbricated or calioulate, or variously elongated. 

A GLOMERULUS is a capitulum with one or few flowers, furnished with a proper involu> 
crum, variously aggregated, enclosed in a general involucrum, seated on a general receptacle, 
the central ones flowering first, the exterior ones later or flowering out of the usual order. 

The Receptacle is either paleaceous^ having a chaffy scale, similar to those of the 
involucrum, at the exterior side of each flower — these are articulated at the base, and 
sometimes, in a state of monstrosity, expand into true leaves; or semipaleaceous^ the ex- 
terior circles of flowers only having them ; or they are epaleaceous or naked. In some 
capitula the receptacle is said to be Jimhriliferous^ that is, each flower is embraced at 
the base by an irregular scaly margin; or ahveolate^ appearing as if honevcombed, not pro- 
duced into bristles, hut often denticulate; or, lastly, they are areolate^ where a pentagonal 
areola surrounds the base of each flower. 

Vegetation, The plants of this family are usually herbaceous perennials, or shrubs; 
rarely trees; distributed all over the world, and constituting nearly one-tenth part of the 
vegetable kingdom. Leaves alternate or opposite, most various in their forms and divisions, 
but always simple, not compound. The stems (when simple), or the branches terminated by 
a capitulum or glomerules: the branches usually corymbose, the centre ones flowering first. 
The leaves under the capitula, differ from the others, and called floral or bractial, sometimes 
gradually passing into scales, or abruptly changed into much larger scales. Corolla some- 
times yellow sometimes blue in the same capitulum ; Homochromous^ if all arc of one colour, 
or Heterochromous if of different colours. When betorochromous the ray is always blue, 
the disk yellow, or the disk also becomes blue when, by monstrosify, the disk florets 
become ligulate. The proper Juices are various, sometimes milky. Taste usually bitter, 
astringent, or aromatic. D. C. Prod. 

Affinities. Under this head I know not what to say. Viewed as a whole, the 
limits of the order are so strictly deflned that it may justly be said to stand alone in 
the midst of the vegetable kingdom, like a largo island in the midst of the ocean, with 
a few smaller ones in the neighbourhood, but still quite distinct from all. Affinities, more 
or less close, it certainly has, but none, so far as I am aware, with which it can bo 
confounded, the only genus referred to it, which does not at first sight proclaim itself 
a member of the femily, being Xanthium^ and it differs so widely in general appearance 
and even in some points of structure, that I cannot help wondering at its being per- 
mitted to retain its place. 

Many plants have capitate inflorescence, and some have their florets bound by an 
involucrum, seated on a receptacle, and with even a pappus calyx, as, for example, Uip- 
sacecBy but they want the venation of the corolla, the valvate estivation, the usually 
cohering anthers, and erect ovules of Composit®. Some, as Loheliacece, have cohering 
anthers, but differ in almost every thing else. Many have valvate aestivation, but none 
have it combined with the peculiar venation and united anthers of this family. Solitary 
erect ovules are also met with, but uncombined with any other of the essential characters 
of the order. Thus we see that more remote affinities abound, but really near relations 
still require to be sought for. 

In explanation of the very important doctrine embodied in DeCandolle's term Corolla 
Neurampkipetala^ I shall here introduce an extract from Mr. Brown’s admirable paper on 
Compositse, published in the 12th Vol. of the Linnaean Transactions, which details the 

facts on which it rests. . « i* i • 

‘*The whole of Composite agree in two remarkable points of structure of their 
corolla ; which, taken together at least, materially assist in determining the limits of 
the class. The first of these is its valvular mtivation; this, however, it. has in common 
with several other families. The second I believe to be peculiar to the class, and hither- 
to unnoticed. It consists in the disposition of its fisscicuii of vessels or nerves; these, 
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which at their origin are generally equal in number to the divieions of the corolla, in* 
stead of being placed opposite to these divisions, and passing through their axes as in other 
plants, alternate with them; each of the vessels at the top of the tube dividing into 
two equal branches, running parallel to and near the margins of the corresponding lacineae, 
within fl^hose apices they unite. These, as they exist in the whole class, and are in a 
great part of it the only vessels observable, may be called primary. In several genera, 
however, other vessels occur, alternating with the primary, and occupying the axes of the 
lacineae; in some cases these secondary vessels being most distinctly visible in the lacineae, 
and becoming gradually fainter as they descend the tube, might be regarded as recur- 
rent; originating from the united apices of the primary branches; but in other cases, 
where they are equally distinct at the base of the tube, this supposition cannot be ad- 
mitted. A monopetalous corolla, not splitting at the base, is necessarily connected with 
this structure, which seems also peculiarly well adapted to the dense inflorescence of 
Composite; the vessels of the corolla and stamina being united and so disposed as to 
be least liable to sufter by pressure/’ 

Geogeaphical Distribution, Representatives of this family are found in all parts 
of the world from the polar circles to the equator, and, according to DeCandolle, its 
species amount to nearly one-tenth of the Vegetable Kingdom. But, though thus gen- 
erally distributed and, as a whole, form so large a proportion of the vegetation which 

covers the Tlobe’s surface, they are far from being equally prevalent, in proportion to the 

indigenoi ogetatiou in diflerent countries. According to Humboldt, every 7th flowering 
plant of J:<'rance is a Composita; in Germany, every 8th; in Lapland, every 15th; in 
North America, every 6th; in tropical America, every 3d; of the North of New Hol- 
land, according to Brown, every 16th; and of a small collection formed on the banks of 
the Congo in Africa, every 23d. In Sicily, every 3d, the same in the Balearic Islands, 
while in Melville Island the proportion is nearly the same as in the tropical parts of New 
Holland, or about In India, taking Wallich’s List as the standard, they occur in the 
proportion of These examples, which may be viewed as approximations to the truth, 
serve to show, with sufficient precision, the inequality of their distribution as well as the 
want of any fixed ratio of increase and decrease corresponding with latitude. On this 

subject, however, it is well remarked by Lindley, much still remains to be learned, and 

as I am myself only acquainted with the small fragment of the order appertaining to 
the Indian Peninsula, I am not in a position to throw light on its obscurities. I may 
however remark, that the number of alpine species of our flora is greater in proportion 
to the rest of the vegetation than on the plains. The number found above 3000 feet of 
elevation amounting to probably about 150 species, which I imagine is nearly in the ratio 
of 1 in 15 or 16 of the flowering plants of these regions. 

DeCandolle gives the following summary as the result of his examination of the 
natural habit of Compositie. “Out of 8523, of which he had any knowledge, 1229 w'ere 
annuals, 243 biennials, 24.91 perennials, 2264 under shrubs from 1 to 3 feet high, 366 
shrubs from 4 to 15 feet high, 72 small trees, 4 large trees above 25 feet high, 81 woody 
plants of which nothing further was known [I have seen the Neilgberry Monom^ ranked 
in this division, fully 40 or 50 feet high, R. W.], 126 twiners or climbers, and 1201 
about which nothing certain could be ascertained. These were distributed as follows: — 
347 in the South Sea Islands, 2224 in Africa, 1827 in Asia, 1042 in Europe, and 3590 
in America. Of these the Capo of Good Hope possessed 1540, Mexico 725, Brazil 722, 
United States and Canada 678, the Levant 610, the Continent of India 681, North and 
Middle Europe 447, Europe at the Mediterranean 595, Australia 294.” Lindley, extract-^ 
ed from D. C.’s Collection of Memoirs, No. X. 

The following note, from M. Laseque’s Musee Botanique de Delessert, regarding the 
proportion this family bears to the rest of the vegetable kingdom, is interesting. After 
stating that the order at the present day includes more species than was known altogether 
to Linnaeus, he adds in a note: “It is a sin^Iar feet, that the proportion Compositae 
bear to the whole of the known vegetable kingdom, has always been about the same, 
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that 18 to say, about one-tenth. Linnaeus defined 785 out of 8500; in 1809 wo reckoned 
2800 Compositae out of 27,000 species; DeCandolle, in 1838, described 8525, again about 
the tenth of the vegetable kingdom; and now, when the estimate has reached 95,000 specieti, 
we find the Compositse amount to 9500. 

Properties and Uses. These, when viewed in relation to the magnitude of the family, 
disappoint our expectations, and may be stated generally as being comparatively of in- 
ferior importance, while, as regards the Indian Flora, they are of very secondary note. 
Some are used as esculents, several are used in the arts, and a good many have attained 
some repute in medicine, but not one of the latter category even remotely approach, in 
their properties, the valuable qualities of the Cinchonas and many others met with in most 
other largo families; and I believe I am correct in stating that, out of the whole 10,000 
species included within the limits of this order, there is not one in current use in medi- 
cal practice, for which substitutes generally equal to, or better than the original, cannot 
be readily obtained. 

I shall however glance at a few of the principal articles appertaining to each of these 
heads. To treat the subject methodically, the proper plan would be to consider them 
under the leading Botanical divisions or sub-orders, but 1 apprehend the other will be 
esteemed the more convenient, as demanding from the reader a smaller amount of Botani- 
cal knowledge. 


Esculents. Under this head we find several used as salads, substitutes for Spinach, 
and a few esculent roots. Among the first is the well known and justly ajqireciated 
Lettuce, Lactiica sativea^ and Endive, Cwhorium Endiviva^ and Jntyhus ; also the young 
and tender leaves of Swine's thistle, Sonchua oleraceusy and Pieridium aatixmm. U’he 
young leaves of Swine's thistle, boiled, are also esteemed a good substitute for Spinach ; so 
are those of Spilanthea oleracea^ an Indian plant of easy cultivation, but the good qualities 
of which we have not yet learned to appreciate. The Artichoke and Cardoon, Cinera 
acolemua and Cardunctilua^ are both well known, the former prized for its flower-heads 
before expansion— -the fleshy bases of its involucre leaves and receptacle being the jmrt 
used, the latter for the delicate, aspargus-like foot stalks of its loaves, when nicely blanched. 

Among those cultivated for their roots, the Salsafy, Tragopogon porrifolius, merits 
prominent notice; their flavour is peculiar, but I believe, to most tastes, very agreeable. 
Scorzonera delicioaa is another of the same kind; they are cultivated like carrots or 
parsnips. Those of the Jerusalem Artichoke, Helianthua tuheroaua, a species of 8uri-flowcr, 
is also in repute, and has the advantage of being easily cultivated on the plains of India, 
which the others have not. On the Continent of Europe the Succory and Endive art^ 
largely cultivated for their roots, which are taken up in autumn, dried, roasted and 
powdered like coffee, for which they are sometimes used as a substitute, but oftener to 
adulterate that favourite beverage. Some persons even go so far as to assert tliat French 
coffee owes its superior flavour to that admixture. 

Arts. Those used in the arts are not numerous. The seeds of several yield a bland 
oil, those for example of the Sun-flower, Madia aativa^ and in this country the Ramtil, 
Guezotia oleifera, is in Mysore largely cultivated as an oil plant. In Chili and in Europe, 
the Madia is cultivated for the same purpose, and 3 deld 8 , as compared with Linseed, in 
the proportion of 32 to 2J, while its cake is good feeding for cattle. It seems therefore 
a desirable plant for India. The petals of Carthamua tinvtoriua, yield a deep-yellow dye, 
much used in China for dying silk, and is cultivated in India for them, but I believe 
the seed are also pressed for oil. \Vhen used as a dye, the petals are infused in an alka- 
line solution, and afterwards treated with a vegetable acid. Thvy are also prepared and 
used as a substitute for Saffron. The Polish Jews are said to be so fond of that pre- 
paration that they mix it with their bread and most other viands, and in England the 
lower orders mix it with their puddings. The corolla of the Dahlia furnishes a beautiful 
carmine, and Eclipla erecta^ an Indian plant, found also in Bracil, status black the hair 
of the Brazilian women. 

G 
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As ornamental plants many are cnltivated, but the Dahlia is the fisyonrite in England^ 
In India the French Marigold is in great repute among Mussulmen^ and in European gardens 
the Coriopsis and Zinnea are frequent inmates, along with a few others* The CkryBafiihemum 
Indicum^ or Christmas flower, is much less known in India than in England* 

Medicincs* Under this head a long article might be writtmi as many speoies are reputed 
to possess properties of considerable value, and doubtless many merit the repi:d4itioii they have 
acquired, though now principally employed in domestic practice. It is not, however, my inten* 
tion to ^late on this branch of the subject, in a work appropriated to Indian Botany, so flew 
of those favourably spoken of being natives of this country or even ppoourable in iU As a 
general principle it may be remarked that many of those used in medicine are distiaguiskedi 
for their possession of bitter and aromatic properties, and are therefore adapted to the treat- 
ment of aiseases of debility. Of this description are our Artimesia Indica and Vemonia 
Anthelmentica^ the leaves and tops of the former, in form of infusion and electuary, being 
proscribed by native practitioners in various forms of nervous and spasmodic diseases con- 
nected with debility and obstructed secretions, and as an antiseptic fomentation in foul spread- 
ing ulcers; while the seeds of the latter, which are bitter and pungent, are, as the name 
imports, valued as a remedy against worms* On the Malabar Coast it is stated an infusion 
of them is given for coughs and in flatulencies. Wedelia (or Verbesina) calendulacea 
(R. W. leones, No. 1109), is “pleasant and somewhat aromatic to the taste” and every part 
of it is used in medicine. It is prescribed in powder and decoction in jaundice and visceral 
obstructions. The root of Anact/clus (Anthemis) Pyrethrum^ to be met with in most Indian 
bazars, is acrid and pungent, causing, when chewed, a copious flow of saliva, hence is useful 
ill toothache through its depletory action and counter irritation. The effect is attributed to a 
soft rosin and aetherial oil which enter into its composition. With these I believe I have 
nearly gone through the list of Composite plants used in native practice in Southern India. 
With the exception of the last, not an Indfian plant, I am not aware of any of them being 
prescribed by European practitioners, but some of them seem to merit a trial. But it would 
bo doing injustice to the subject were I to stop here. The milkv Juice of several species of 
Lettuce, when inspissated by exposure to the sun, becomes the well known, but not now much 
used, Lactucarium, a narcotic of some power, free from the stimulating properties of opium, 
for which it is occasionally substituted in cases where that drug is inadmissible. On the 
Continent of Europe the roots of the Endive are in great repute in domestic practice, but 
I presume are not very active in their operation, otherwise they would not be so much used 
as aliments. The Thistle tribe, Cynarece or Carduacece, are bitter and stimulant, and some 
arc endowed with diuretic and diaphoretic virtues. The seed of many of them are oily and 
purgative but destitute of aroma. The seed and leaves of the Blessed thistle, Cnicus benedictus^ 
were formerly in high repute as tonics in Europe, and many species of Centauria^ Carduus and 
Cnicus are still in use on the Continent as tonics and febrifuges, but are nearly wanting in 
the Flora of India. Eupatorium Ayapana is, both in China and India, supposed to be an 
antidote to snake bites, and doubtless is as efficient as a hundred other equally impotent 
remedies that have obtained similar repute, the cures being for the most part referable to the 
post hoc not propter hoc principle. An infusion of the leaves is however said to form an 
excellent diet drink, and their juice to be very effective in cleaning foul ulcers. Grangea 
Madraspatana^ a common Indian plant belonging to the Asteroid division of the order, but 
referred by Linnaeus to Artimesia, may be noticed as another medicinal plant, though not 
mentioned by Ainslie. Artimesia chinensis yields the celebrated moxa. Myriogyne minuta 
(Artimesia sternutatoria^ Roxb.), and Arnica montana are both violent sternutatories, and the 
latter, known in England under the name of “mountain tobacco,” is said to be a virulent plant, 
acting as an acrid narcotic agent. It is recommended in putrid fevers, and in paralytic affec- 
tions is considered so efficacious that it has, in Europe, got the name of Pangea lapsorum. 
Many more might be mentioned but 1 must refer those desirous of further information to 
Lindley's Vegetable Kingdom and Endlicher's Enchridiou Botanicum. 

Remarks on Genera and Species. In so extensive an order, and one to the knowledge 
of which the Indian Botanist has no guide more compendious than a general system of Botany, 
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IQ which he must eearch through upwurde of 1000 pfenera to find the genus of any species he 
Slay have under exammation, I have thought I might render him a more acoeptable service 
by preparing a brief Synonsis of all those appertaining to the Indian Flora, than by any 
amount of remarks on such of them as may have engaged my particular attention. Such 
a synopsis, if but moderately well drawn up, should materially lessen his labour, while 
endeavourmg to asoertain the genus of an unknown plant, through the sim^e operation of 
eoncentrftting his attention on about one^tenth of the whole num^ embraced by a generd 
system of Botany, exclusive of the advantage of having only to deal with tbe meet eieential 
points of the ohaxaoter of each genus. < 

The oharaoters as given in the following Synopsis are simply obreviatioBi, of thoie of 
DeCandolle's Prodromus, and therefore can only be viewed as aids to the knowledge of, Hot 
as substitutes for the ori^nals, the difference between the two being that mine are somewhat 
^fferently arranged and include only the essential particnlars of his faller definitions. I was 
in the first instance induced to undertake this abndraient from having myself often felt the 
want of some work to which I could refer for Indian genera, apart from those of the rest 
of the world (still a desideratum), while undergoing the irksome labour of studying the 
characters of numerous foreign ones, where there was no chance of finding what 1 wanted, 
and now publish it in the hope of thereby smoothing down, for others, some of the impedi- 
ments which then beset my own path. If I have succeeded in lightening the labours of 
those following in the same track mine is amply rewarded. A compendium of all the Indian 
species described in that great work would prove a boon indeed to the Indian Botanist, and 
it is to be hoped that this consideration will induce some one, having leisure for the task, 
to undertake the work, as the materials accumulated by the esteemed author, though still 
imperfect, are wonderfully complete. 

Various plans for the subdivision and grouping of the species of this great family, to 
bring them more within our grasp, have at different times been proposed. Tournefourt divided 
Compositse into three Classes, adopting as the basis of his arrangement the form of the 
corolla: Flosculose^ Semiflosculose and Radiate. The first of these included the modern 
Cynareee^ to the second Cichoracece corresponds, and to the last all those with Radiate flowers. 

Jussieu also divides them into three Classes or Orders: CichoraccPf CinocephaUc and 
Corymbiferce. The first is still retained, and also, with some modifications, the second: the 
third, having capitula, partly flosculose partly ligulate, or altogether flosculose, but with male 
or hermaphrodite flowers in the centre and females in the circumference (DeCandolle’s Tubuli- 
florae), has been largely modified by late observers. 

Linnaeus divides his 19th Class, Syngenesia, into five orders. 1st. Potygamia eqaulis^ flowers 
all perfect. 2d. Polygamia superjlua^ flowers of tho disk hermaphrodite, of the ray female. 
3d. Polygamia frustrania^ flowers of the disk hermaphrodite, of the ray sterile. 4th. Polygamia 
necesaaria^ flowers of the disk male, of the ray female; and 5th. Polygamia aegregata^ the 
general capitulum made up of a series of minor capitula, each containing from one to several 
flowers, having the united anthers of the class. 

Cassini divided the Order into 19 Tribes, each mainly resting on some peculiarity of the 
style and stigma. Lessing adopted the principles of his arrangement to a certain extent, but 
reduced the number of tribes from 19 to eight, taking the primary characters of his tribes 
from the style of the stameniferous flowers. 

DeCandolle has adopted Lessing’s eight Tribes as the basis of his arrangement, but has recast 
the distribution, by combining them with other characters taken from the inflorescence, hence 
his three primary groups: TuhuUflorce, LaHatiflorce and LiguUfloriB, a division, perhaps 
somewhat artificial, but certainly calculated most materially to lighten the labour of ascer- 
taining the name and place of an unknown genus. The tribes are distinguished by certain 

peculiaritiee of tho style. . „ . ^ . j. • • e 

These styloid distinctions are not aln^ays, especially m the first divisuin, of ea^ 
application in practice, but, notwithstanding the, apparent, narrowness of the foundation, it 
seems to have afforded room enough for the erection of a large and wonderfully perfect 
edifice. It is probable it is but another step towards a better by thr owing much new 
light on many parts previously most obscure and unintelligible. 
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SYNOPSIS OF THE Geneea of Ikdian CoMPOSITjE, TRAKSLATEX) an© ABBIBOEP prom 
De Candolle’s Prodeomus— with a few additions and occasional Notes. 


INTRODUCTION, 

It will be seen by those who take the trouble to com- 
are the following characters with the oriffinali, that I 
ave generally departed considerably from De Candolle*! 
arrangement. My object in doing so was to render 
them more compendious, the alteration in form better 
enabling me to retrench superfluities, and at the same 
time give greater precision, by placing the strongest 
points of each at the beginning. The ^aracters taken 
from the capitula, flowers, achsenia, and pappus — which 
are really the essential ones — occupy the first rank: 
while those taken from the vegetation generally, in- 
cluding the texture and duration of the stem, form, and 
position of the leaves, peculiarities of the inflorescence, 
the receptacle and its clothing, and the colour of the 
flowers, are uniformly refened to the second. By fol- 
lowing this plan, the characters are in fact completely 
recast, and, though still made up of the original materi- 
als, are, I think, rendered of much more easy applica- 
tion in prar < . < and to that extent at least are improved. 

Accord. , .0 De Candolle’s classification, the whole 
family is divided into three primary groups or sub-orders, 
viz. Tubuiyiorat, Lahiaiijlom, and lAgtdi florae. 

These are again divided into ‘‘eight tribes,” each of 
which is still further divided into “sub-tribes,” “divi- 
sions” and “sub-divisions.” 

Of all these analytical divisions I have availed myself 
in the construction of this Synopsis, not that I consider- 
ed the introduction of such elaborate machinery neces- 
sary for the working out of Uie few genera 1 have to 
deal with, but as furnishing an instructive example of 
skilful and lucid analysis, successfully brought to bear 
on the discrimination of individuals, among a vast as- 
semblage of natural objects, all so intimately blended 
with each other that, without some such contrivance to 
aid the apprehension and memory, they never coudd be 
brought within tlie grasp of human comprehension. 

* Tubuliflora. Hermaphrodite flowers tubular, 
regular, 5- (rarely 4-] toothed. [In ttiis division all sorts 
of flowers occur, hermaphrodite, female and male, possi- 
bly sometimes all in the same capitulum — two kinds 
very generally, female and hermaphrodite — the charac- 
ter is however limited to the hermaphrodite flowers.] 

Tribe 1st. Vernoniaceje. Style of the hermaphro- 
dite flowers cylindrical; branenes usually elongated, 
subulate, rarely short and obtuse, always equally and 
longish hispid (semper equaliter et longiuscule hispidis); 
stigmatic series ending above the middle of the branches 
of the style. [i)f this tribe D. C. defines 59 genera, 7 
of which have Indian representatives.] 

Tribe 2d. Eupatoria^cea. Style of the hermaphro- 
dite flowers cylindrical ; branches long, somewhat 
thickened or clavate above, exteriorly puberulously pa- 
pillose ; stigmatic series scarcely elevated, usually end- 
ing above the middle of the branches of the style. 
[Uenera 44, of which 5 only are found in India.] 

Tribe 3d. Asteroidxa, Style of the hermaphro- 
dite flowers cylindrical ; branches exteriorly somewhat 


flattened, equally and minutely puberulous above ; stig- 
matic series prominent, extending almost to the origin 
of the exterior hairs, [To this tribe 172 genera belong, 
38 of which have Indian species.] 

Tribe 4th. Senecionidea. Style of the hermaphro- 
dite flowers cylindrical; branches linear penicillate at 
the apex, sometimes produced beyond Uie penicillus 
into a short cone, or elongated into a narrow hispid ap- 
pendix; stigmatic series broadisb and prominent, ex- 
tending to the pencil. [This is by much the largest 
tribe of the family: it contains 368 genera, 42 of which 
have Indian representatives.] 

Tribe 5th. Cynarea. Style of the hermaphrodite 
flowers nodosely thickened above, often penicillate at 
the knot ; branches sometimes cohering, sometimes flee, 
puberulous exteriorly; stigmatic series not prominent, 
confluent, extending to the apices of the branches and 
there confluent. [To this tribe 81 genera are referred, 
18 of which have Indian representatives.] 

Labiatiflora. Hermaphrodite flowers, usually 
bilabiate. 

Tribe 6th. Mutisjacea. Style of the hermaphrodite 
flowers cylindrical, or somewhat nodose above ; branches 
usually obtuse or truncated, very convex, and clothed 
on the superior part with minute hairs, which are rarely 
wanting. [This tribe includes 54 genera, only 6 of 
which are referable to the Indian Flora.] 

Tribe 7th. Nassauviacea. Style of the hermaphro- 
dite flowers not nodosely thickened; branches linear 
longish, truncated at the apex or penicillate. [This 
tribe contains 26 genera, but has no Indian represen- 
tative.] 

Liouliflora. All the flowers hermaphrodite. 

Tribe 8th. Cichoracea. Style cylindrical above; 
branches longish, somewhat obtuse, equally pubescently- 
roughish ; stigmatic series ending above the middle of 
tile branches of the style. [This last includes 83 gen- 
era, of which 16 have Indian species.] 

The total number of genera is extracted flom Meis- 
ner*s “Genera Plantarum,” as, owii^ to some errors in 
the numbering of the series in D. ws Prodromus, they 
could not be so correctly obtained flom that work. A 
few genera were omitted by D. C. which, when added 
to tile above, make up the total number to about 920. 
Several have however been since added to that series, 
so that the total number now defined in Botanical works 
may perhaps amount to about 950. Some of these will 
probably require to be reduced, but others must be 
formed to include imperfectly known species, which are. 
for the present, refened to genera to which they seem 
most nearly related, but to which they may not properly 
belong, as for example OligoUpes^ in this list. 

P. S. Oct 1848, According to Lindley’s Veg. King- 
dom, publiriied last year, but the preface dated Octo- 
ber ito, there wete then 1005. If his list was com- 
pleted three years ago, it it probable the list of genera at 
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the pment time ftmoantf to 1050. AcconUag to thii 
eftimate the Indian portion of the Order has representa- 
tives of about one-eighth of the whole number of gen- 
era, but onljr about one-fourteenth or one-fifteenth of 
the species. 


SYNOPSIS OF THE OENEfti OF INDIAN COlPOSim 

TUBULIFLORE. 

Tribe 1. Veri^oniaceje. 

Sub-tribe. Veritonieje. CapUtdaditooidhomoganmu, 
Branchs of iht ityU elongaUd or acuminaU* 

Div. I. Euvernorieje. »dnthen ecaudaU, involucre 
not comprtBBtdy polyphyUoui. 

* Pappui nonOf or oimpk^ croumdike. 

1. OiospBRMUM (Less. D. C. Prod. 5-11). Capitula 
many-flowered, flowers equal. Achmnia rounded at the 
apex, 10-ribbed, Pappus wanting. — Herbaceous, difluse, 
opposite-leaved planU. Capitula solitary, long pedun- 
cled, opposite the leaves, involucre spreading, terete, 
surrounded at the base by unequal-sized leaves, longer 
than the capitulum. Receptacle naked, broad. Cor- 
olla regular, 5-cleft, pale. Peninsula, one species, station 
unknown* 

2. Ethulia (Cass. D. C. 5-^12). Capitula many-flow- 
ered. Acheenia obpyramidal, 4-sided, 4-ribbed, glab- 
rous, glandular, truncated at the apex. Pappus minute, 
entire, fleshy, crown-like.— Erect, ramous herbs ; leaves 
alternate, pellucid, dotted* Involucre terete, many se- 
ries, scales sub-foliaceouB* Receptacle naked. Corolla 
rosecoloured or purple. Bengal, one species. 

** Pappus 1, or severed series; interior ones always 
bristle-like* 

3. Vernowia (Schreb. D. C. 5-15, R. W. Icon. 829 arid 
1076 to 79). Capitula usually many -flowered. Achsenia 
with a cartilaginous callous at the base, and a large 
epigynous disk. Pappus usually a double series, the 
interior one bristly, much longer than the paleaceous 
outer one*—- Herbs, shrubs or trees; leaves alternate, 
often glandulose. Involucre imbricated, interior squamae 
longest. Receptacle naked, or rarely sub-fimbrillose. 
Flowers few or many. Corolla regular, 5-cleft, usually 
purple or rose-coloured. Generally difiused over India. 

4. Decaneurum (D. C. 5-66, R. W. Icon. 1080 to 84). 
Capitula many-flowered. Achaenia usually glabrous, 
marked with 10 prominent ribs. Pappus 1 senes, bris- 
tles thick, rigid, densely barbellate,— Herbaceous or 
suflruticose; leaves alternate. Involucre imbricated, 
often surrounded with foliaceous bracts. Receptacle flat, 
alveolate. Flowers regular, 5-cleft, purplish. Widely 
diffused, preferring alpine ranges. 

5. CTAirorfB (Bl. D. C. 5-69). Capitula mtny-flow- 
ered, homogamous. Aebasnia prismatico-pentagonal, 
glabrous, the terminal areola broad sub-capitulate. Pap- 
pus 1 series ; bristles rigid, distinct to the base, decidu- 
ous, rough. — ^Erect, ramous herbs, probably annuals; 
leaves alternate, Capitula fisw on the points of the 


bnnehes. Involucre hemispherical, scales many lericR, 
imbricating. Flowers bluisn. Java, Burma, Moluccas. 

6. Monosis (D. C. 5-77, R. W. Icon. 108^ Capitula 
1-flowered. Achsenia glabrous, terete. Pappus U-Ai 
series, bristles rigid, scabrous. — Arboreous or sufliruU- 
cose, leaves alternate. Panicles naked, the apices of 
the brancblets bearing numerous sub-umbelJate, sessile 
capituhe. Scales of the involucre imbricated, obtuse, 
shorter than the flowers. Corolla rose-coloured. [M. 
Wightiana is a considerable tree, with i&rge obovaie 
leaves, traversed by thick transverse veins, luce those of 
a Diilenia.] Eastern slopes, Neilgherries. 

Biv. II. Elephavtopeje. •Anthers ecaudate. Involucre 
compressed; scales alternately conduplicaie. 

7. Elephantopub (Cass. Lin. D. C. 5-85, R. W. Icon. 
10861 Capitula of several (3-5, usually 4) equal flow- 
ers, aensely congested into a glomerulous, enclosed by 
leaves. Achsenia slightly compressed, many-ribbed, 
pilose. Pappus 1 series, some of the bristles dilated at 
the base.— Perennial, erect, pilose herbs with alteniatc, 
sessile leaves and terminal glomerulus. Involucre com- 
pressed, scales in a double series, alternately flat and 
conduplicate. Raebis naked. Corolla palmate, limb 5- 
cleft, one of the fissures deeper. Generally diflbsed. 

Tribe II. Eupatoriacejc. 

Sub-tribe. EuPATeRtEJE. Capitula homogamous. Flow- 
ers never, strictly speaking, yellow. 

^ Aobratejb. Pappus paleaceous or partly squamel- 
late. 

8. Aoeratum (Lin. D. C. 5-106). Capitula many- 
flowered. Achmnia somewhat 5-angled, attenuated at 
the base. Pappus 5-10, free paleaceous scales, aristato- 
acuminate, or pectinate obtuse. — Annual, erect herbs, 
with opposite leaves. Involucre imbricated. Recepta- 
cle naked. Flowers blue or white. A common weed 
every where. 

9. ADEffosTEMMA (Fortt D. C. 5-110, R. W. Icon. 
1087--^). Capitula many-flowered. Achsania obovate 
oblong, surmounted by 3-5 rigid bristles, glandular, 
globose or clavate at the apex. — Herbs with opposite 
leaves and corymbosely panicled capitula. Involucre 
campanulate, somewhat shorter than the flowers. Squa- 
mae 1 series, foliaceous, oblong. Receptacle flat, naked, 
foviolate. Corolla white. Stigmas loi^ exserted, thick- 
ened at the point and coloured. Alpine plants, widely 
distributed over India. 

** Pappus selossy barhelkUe or plumoH. 

10. Edpatoriuh (Toum. D. C. Prod. 5-141). Capi- 
tula many-flowered. Achsenia angled or striated. Pap- 
pus 1 series, pilose, rough.— Herbs or under-shrubs. 
Leaves usually opposite. Capitula corymbose or pani- 
cled. Scales of me involucre 1 to several series im- 
bricating. Receptacle flat, naked. Corolla dilated at 
the throat, purple, blue, or white. Branches of the style 
eauerted, obtuse. Nepaul, Khassya mountains, Ac. 

11. MiRARiA (Willd. D. C. Prod. 5-187). Capitula 4- 
flowered. Achsenia angled. Pappus 1 aeries, pilose 

H 
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roughish.— 'Shnibi or herbs often climbing. Leaves op- 
posite often united between themselves by a transverse 
projection. Capitula spicate, racemose, corymbose, or 
panicled. Involucre 4-leaved, with bracts at or below 
the base. Tube of the corolla short, dilated, campanu- 
late at the throat, white or pale yellow. Anthers sub- 
exserted. Penang and Eastern Islands generaUy. 

Bub-tribe. Tossilaobite j;. Capixda hiterogamous or 
dioicow. 

* Capitula radiaU. Ray Jloreis ligtdate female^ disk 
ones tubular mak, 

12. Tossilaoo (Toum. D. C. Prod. S-208). Capitula 
many-flowered, heterogamous* Ray several series, nar- 
row ligulate, female ; flowers of the disk few, tubular, 
male; limb campanulate, 5-toothed. Achsenia of the 
ray oblong, cylindrical, glabrous, of the disk, abortive.— 
Perennial herbs. Leaves produced after flowering. 
Scape scaly, l-cephalous. Involucre 1 series. Flowers 
yellow. Himalayas. 

Tribe III. Asteroidea. 

Sub-U:Ld I. AsTERircEJC. Capitula homo or heteroga- 
mous usuaUy radiaU, Anthers ecaudate^ leaves almost 
always aUemaie, 

Div. II. Asterea. CajaUvla heterogamous^ radiate. 
Receptacle epaleaceouSt nakeJt alveolate^ or Jimbriliferous, 

* Acheenia compressed. Pappus pilose, one or several 
series. 

13. Aster (Nees. D. C. Prod. 5-226). Capitula radi- 
ate, flowers of the ray 1 series, fertile ; of the disk her- 
maphrodite, 5-toothea. Achmnia compressed. Pappus 
pilose, persistent, several series: bristles scabrous, un- 
equal, otherwise similar. — Perennial herbs, with alter- 
nate leaves. Capitula solitary or several, corymbose. 
Beales of the involucre several series, loosely imbri- 
cated. Receptacle alveolate; margins of the alveolse 
more or less dentate. Florets of the ray white, blue, 
or purplish; of the disk yellow. [This genus seems 
scarcely admissible into the Indian Flora.] 

14. Galatella (Cass. D, C. Prod. 5-254). Capitula 
radiate, ray 1 series, ligulate, neuter or with abortive 
female organs, disk hermaphrodite, fertile. Achsania 
densely hairy or strigose. Pappus several series, bristles 
rigid, rough. — Perennial herbs with simple stems, corym- 
bose at the apex. Leaves alternate, 3-nerved at the 
base, punctuate. Involucre scales shorter than the disk, 
imbricated. Receptacle alveolate. Alveolse toothed. 
Branches of the fertile styles spathulate. Disk yellow, 
ray blue, purple or white. Himalayas. 

15. Calimeris (Nees. D. C. 5-258). Capitula radiate, 
ray ligulate female, 1 series ; disk hermaphrodite, fertile. 
Achsenia compressed, rough on the margin. Pappus 
about 1 series, rough, unequal — Herbaceous perennials, 
stems angled, corymbose. Scales of the involucre 2-4 
series, herbaceous, loosely imbricated. Receptacle al- 
veolate, alveolss 4-angled, angles toothed, florets of 
the ray white or blue, of the cTisk yellow. Himalayas, 
Massurie. 


** Pappm douhk, exterior series squamose, interior 
pilose. 

16. Callistepbus, (Cass. D. C. 5-274, R. W. Icon. 
10851. Capitula many-flowered; of the ray ligulate, 
female; of the disk tubular, hermaphrodite. Achsenia 
obovate, cuniform, compressed, roughish. Pappus double, 
each of 1 series; exterior short, paleaceously setace- 
ous, cohering into a crown; interior long. Aliform, 
rough, deciduous. — Erect, ramous, herbaceous annuals ; 
branches with a si^le capitulum on the apex. Invo- 
lucre 3-4 series. Scales ciliate. obtuse, embraced by 
ibliaceous bracts, shorter than the involucre. Recep- 
tacle slightly alveolate. Flowers yellow. Frequent in 
the Soumem provinces in cultivated lands. 

17. Diplopappus (Cass. D. C. Prod. 5-275). Capitula 
many-flowered radiate ; florets of the ray 1 series, ligu- 
late, female; of the disk hermaphrodite, 5-toothed. 
Achsenia oblong, compressed. Pappus of the disk and 
ray double, roughish, exterior Hhort, setulose, interior 
long, bristly. — Herbs or under shrubs. Involucre scales 
imbricate. Receptacle flat, sub-foviolate. Ray white, 
blue or purple, disk yellow. Nepaul, Kemaon* 

Florets of the rap several series, pappus pilose, 1-2 
or several series ; extenor one equal or a little shorter. 

18. FcLiiERTOBiA (D. C. Prod. 5-281). Capitula 
many-flowered heterogamous ; ray several series, narrow 
ligulate, female ; disk hermaphrodite, 5-toothed. Achas- 
nia beakless terete, of the ray bald, of the disk crowned 
with reddish pappus. — Herbs, leaves alternate semi- 
amplexicaule. Capitula solita^ on the ends of the 
branches and in their axils. Involucre polyphyllous, 

1- 2 series, embraced by foliaceous bracts. Receptacle 
naked. Flowers, from dried specimens, appear to be 
white or pale yellow. Kemaon. 

19. Heterochobta (D. C. 5-282). Capitula many- 
flowered radiate ; ligule female, linear^ several series ; 
disk hermaphrodite. Young achsenia compressed? 
Pappus double, exterior short, paleaceous, interior long 
bristly, rough. — Pilosely villous, whitish herbs. Capitula 
solitary, terminal. Scales of the involucre 2-3 series, 
equal, acuminate. Receptacle naked, punctulate. 
Flowers of the ray white or purplish. Himalayas. 

20. Erioeron (Lin. D. C. 5-283, R. W. Icon. 1090). 
Capitula many-flowered radiate ; ligula linear, female, 
several series ; disk tubular, either ^ hermaphrodite or 
with the exterior florets female. Achania compressed, 
beakless. Pappus 1 series. — Herbaceous or suflruticose ; 
leaves alternate. Capitula hemispherical. Involucre 

2- 3 series. Receptacle naked, foviolately punctate. 
Florets of the ray white, blue, or purple ; disk yellow. 
Widely diflused preferring alpine situations. 

21. RHTircBosFERMnif (Reinw. D. C. Prod. 5-296). 
Capitula many-flowered, radiate; ligula 2-3 series, 
feiwe : disk hermaphrodite. Achania compressed, at- 
tenuated at the base, short beaked. Pappus setose, 1 
series ; bristles twisted or inflexed at flie apex.— Peren- 
niid herbs, extreme ramuli verticillate ; leaves alternate. 
Capitula solitary in the axils of the leaves. Involucre 
hemi^diericRl, umbricate. Receptacle convex scrobi- 
culate. Colour of flowen ? Java. ^ 
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***• Fhnts ^ ih rcnf I feritt, Pappug the ray 
and disk different. 

32. Stenictis (Nees. D. C. 5-298). Capitula many- 
flowered ; those of the ray 1 series, female, narrow ligu- 
late ; of the disk hermaphrodite, 5-toothed. Achasnia 
oblong, compressed. Pappus of the ray 1 series, setace- 
ous, of the disk double, the exterior short, interior like 
the pappus of the ray. — Erect herbs with alternate 
leaves. Capitula solitaiy on the apices of the branches. 
Scales of the involucre 2-3 series. Receptacle naked, 
plain or convex. Ray florets white, or pale purple ; 
disk yellow. Nepaul, Himalayas. 

•***« fiQjF^fg qf ihz ray \ series. Pappus squamvlaJU. 

23. Asteromj:a (Blume, D. C. 5-302). Capitula 
many-flowered ; ray 1 series, female, ligulate ; disk her- 
maphrodite. Stigmas of the disk lanceolate. Acheenia 
4-ribbed, somewhat compressed, attenuated at the base, 
somewhat glandulose, hairy. Pappus 1 series, united 
at the base, setaceously cleft at the apex. — Erect, glab- 
rous herbs, with alternate leaves. Capitula solitary on 
the apices of the branches. Involucre 2 series ; scales 
herbaceous at the apex. Ligulas blue or white ; disk 
yellow. Java. 

Florets of the ray I series. Pappus crown-like 
or wanting, 

24. Mtriactis (Less. D. C. 5-308, R. W. Icon. 1091). 
Capitula heterogamous ; flowers of the ray 2 or many 
series, female ; figula very narrow ; of the disk herma- 
phrodite. Achssnia compressed, beakless, often kI&Q* 
duliferous at the apex. Pappus none.— Erect, dichoto- 
mously ramous herbs with alternate leaves. Peduncles 
long, l-cephalous, paniculate. Capitula globose. In- 
volucre 1-2 series. Receptacle naked. Florets white 
or yellow. Himalayas, Neilgherries. 

Div. III. Chrtsocomea. Receptacle naked^ alveolate, 
or Jimbril\ferous. Capitula yellow either homogamous 
with all the florets tvhtuarj her^phrodile ; or radiate, the 
ray florets ligulate, female or neuler, 

* Ray flards several series. 

25. PsiADiA (Jacq. D. C. 5-318). Capitula heteroga- 
mous, at first sight discoid though truly radiate, ray 
florets several series, very short; disk hermaphrodite 
or male by abortion, 5-toothed, Achaenia of the ray 
oblong, glabrous, beakless. Pappus uniform, 1 series. — 
Shrubs with alternate petioled leaves and corymbose 
iriflorescence. Involucre several series, imbricated. 
Receptacle sub-alveolate. Moluccus, Mauritius. 

28. Microolosba (D. C. 5-320, Frivalia Endl.). Dif- 
fers from the preceding in the disk florets which are 
3-5-cleft, male. — Suffiruticose, erect or somewhat voluble. 
Leaves alternate. Inflorescence corymbose. Pappus 
reddish. [I can see no satisfactory reason for separat- 
ing tliis from the preceding.] Java, Penang, Moluccas. 

** Rey florets 1 series. 

27. Axphiebapis (D. C. 5-343). Capitula radiate; 
ligula 10-20, homochromous (same colour as the disk) ; 
disk florets 5-toothed, hermaphrodite. Achssnia linear 


oblong, slightly compressed, villous or pubescent ; the 
villi sometimes simulating an exterior pappus. Pappus 

1 series, setaceous, rigid. — Perennial, erect herbs, with 
alternate leaves and corymbose capitula. Involucre 
imbricated. Receptacle alveolate. Flowers all yel- 
low. Khassia, Nepaul, Ceylon. 

Sub-tribe II. Baccharidje. Capitula heterogamous 
or dioicous, never radiate, all the florets tubular, usually 
several series of female ones in the circumference. Anthers 
ecaudate, receptacle epaleaceous. Leaves alternate. 

Div. 1. Contzeje. Capitula heterogamous, monoicous, 
capitula numerous, congested into a Spnaricat glomerulus, 
sessile in the axils qf the bracts. 

28. Blepharsipermum (Wight Herb. D. C. 5-368, 
R. W. Icon. 1092-93). Capitula 4-flowered, numerous, 
combined into a globose glomerulus. Flowers tubular, 

2 exterior female, 3-toothed ; 2 interior male, 5-toothed. 
Style not exserted, scarcely bifid. Anthers apiculate, 
sub-caudate at the base. AchsBnia oboval-oblong, com- 
pressed, subtetrsgonous ; two of the angles nerve-like, 

g labrous, 2 marginal, ciliate. Pappus of the female 
owers ^ palae ; of the male none. — Glabrous shrubs, 
leaves alternate. Glomerules globose, one or more on 
the ends of the branches. Involucre double. Recep- 
tacle of the capitula narrow, with a palea between the 
flowers. Courtallum, Mysore, Wynaud. 

29. Athroisma (D. C. 5-368). Capitula numerous, 
combined into an ovate glomefulus. Axis of the glo- 
merule cylindrical. Capitula several-flowered, hetero- 
gamous, 4-5 exterior flowers female, slender, 4-5-tooth- 
ed; central ones few, male, wider above, 5-toothed. 
Achsenia black, obcompressed oval, plano-convex, the 
marginal angle ciliate near the apex. Pappus sparing, 
sub-setose. — Erect, ramous herbs, sufYiruticose at the 
base; leaves alternate. Receptacles of the capitula 
bearing numerous concave membranaceous paloss 
among the flowers. Involucre few-leaved, scarcely 
distinguishable flrom the paless of the receptacle. 
Martian at Tragla. 

30. Sphjsrawthus (Vaill. D. C. Prod. 5-369, R. W. 
Icon. 1094). Capitula heterogamous, several-flowered, 
densely aggregated into a globose glomerulus. Flowers 
all tubular; temales thickened at the base, 3-dentate, 
several series in the circumference; males, by abortion 
of the style, in the centre, 5-toothed. Style in the cen- 
tre florets undivided. Achssnia beakless, pilose. Pap- 
pus none. — Herbs, with decurrent leaves, winged or 
wingless one-cephalous peduncles. Glomerules dense. 
Scales of the partial involucre numerous, 2-3 series. 
Partial receptacle naked, general bracteolate, flowers 
purple. A common plant m rice fields and other low, 
wet grounds. 

31. Olioolefis (R. W. Calcutta Journal, not Cassini, 
R. W. Icon. 1149). Capitula numerous, heterogamous, 
about 5-flowered. Florets all tubular; females few 
(about 4), 1 series, pedicelled, slender, 3-dentate in the 
circumference; hermaphrodite in the centre, solitary, 
sessile, 5-tootbed, sub-campanulate. Style in the centim 
flower undivided. Achssnia beakless, of the females 
terete, hairy, of the disk, obioletely 4-fided, glabrous. 
Pappus none.— Glabrous herbs with decunen^ spathu- 
late leaves, and dense, ovate oblong, axillary glomerules. 
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InTolacro uiutlljr one ictle to each floret, that of the 
hermaphrodite much larger, forming a common invo- 
lucre to the capitulum, aristato-mucronate ; thoae of 
the females linear, truncated at the apex and adhering 
at the bate to the pedicels. Hermaphrodite corolla 
large, sub-caropanulate, made up of a coi^eries of quad- 
rangular cells, very fragile under the knife. [The plant 
which forms the type of this genus is ^hararilhua 
amaranthouks of Burman and D. C., but whi^ is amply 
distinct both in structure and habit from Sph<eranihua,2 
Peninsula, rare, Tanjore, Burmah, Ceylon. 

** Capiiida not congtMtd into a glonundut. Pap~ 
pus none* 

32. Dichrocephala (D. C. 5-371, R. W. Icon. 
1095-96). Capitula heterogamous ; florets all tubular; 
marginal ones female, many series, 3-4-tootbed, cen- 
tral hermaphrodite or male few, 4-tuothed. Achsenia 
compressed, beakless, of the females bald, of the her- 
maphrodite crowned with 1-2 bristles. — Annuals with 
alternate leaves and small globose capitula, spreading 
involucre, and conical, naked receptacles. Flowers 
purplish, Himalayas, Noilgherries. 


nia terete, beakless. Pappus 1 seriee, paleaceous, co- 
hering at the base, scabrous at the apex.— A shrub with 
alternate, sessile leaves. Capitula oblong, forming dense 
corymbs on the ends of the branches. Involucre oval, 
scales several series, imbricated, adpressed. Receptacle 
naked, flowers purplish. Upper Hindostan, Banks of 
the Jumna. 

37. CoifTZA (Less. Svn. D. C. 5-377). Capitula heter- 
ogamous: florets of the circumference ma^ series, 
female, 3-5-toothed; of the disk few, male, Moothed. 
Achmnia compressed, attenuated at the base. Pappus 
1 series, brisues filiform. — Erect, ramous, terete herbs, 
with alternate leaves and corymbose or sub-paniculate, 
pedicelled capitula. Involucre many series. Recepta- 
cle ebracteolate punctulate or fimbriliferous. Flowers 
yellow, pappus red or reddish. Widely distributed, 
Bengal, Martaban, Peninsula. 

Sub-tribe III. Tarchonantheje. Capitula tiiher 
dioicous or heterogamous, never radiate. Female Jtotoers 
in the circuw\ference, many series, very slender ; florets of 
the disk hermaphrodite or male, fewer and larger. Anthers 
caudate. Leaves alternate. 


33. Gr Nf A (Adans, D. C. 5^72, R. W. Icon. 
1097). .<;.iula heterogamous; florets all tubular; of 
tile circumference two or several series female, very 
slender, S-toothed ; of the centre hermaphrodite, 5-tooth- 
ed. Styles of the disk undivided. Achsenia obovate, 
somewhat compressed, attenuated at the base, crowned 
with an entire cup-shaped pappus, slightly fimbrillate on 
the margin.— Procumbent herbs, leaves alternate, sinu- 
ately pinnatifid. Capitula solitary, globose, terminal. 
Involucre 2 series. Receptacle hemispherical. Flow- 
ers yeUow. A common weed near tanks in moist soil. 

34. CrATHOCLiifR (Cass. D. C. 5-373, R. W. Icon. 
1093, 1150). Capitula heterogamous; marginal florets 
many series, female, 3-toothed ; central ones obconical, 
male, 5-toothed. Achssnia oblong, attenuated at both 
ends, with a short pellucid beak. Pappus none (unless 
the beak be considered such). — Erect, herbaceous, vis- 
cid, heavy-smelling plants, with alternate bipinnatifid 
leaves. Capitula small, racemose, on the ends of lopg- 
ish, naked peduncles. Involucre many series. Recep- 
tacle ebracteolate, the centre elevated, saucer-shaped, 
bearing the male fl wers. Flowers reddish purple. 
Nepam, Prome, Neilgherries, Bombay. 

*** Capitula not congested into a glomerulus. Pap- 
pus pilose 1-2 series. 


Div. II. Capitula heterogamous or monoieous. 

38. Blumea (D. C. 5-432, R. W. Icon. 1099, 1100, 
1101). Capitula heterogamous, florets of the circumfer- 
ence many series, truncated, or 2-3-toothe(l ; of the disk 
few (5-25) cylindrical, 5-toothed, Uie throat scarcely 
dilated. Anthers very slenderly caudate at the base. 
Achmnia terete. Pappus 1 series, bristles capillary, 
scarcely rough.— Herbaceous or sufifruticose plants with 
panicled or loosely corymbose inflorescence. Involucre 
imbricated, many series, scales linear acuminated. Re- 
ceptacle flat, quite naked, or sometimes hairy. Flowers 
yellow or purple. Every where, all over India. 

39. Pluchea (Cass. D. C. 5-449, R. W. lUust. tab. 131 ). 
Capitula heterogamous; florets of the circumference 
many series, female, truncated or 2-3-toothed ; central 
ones few, male, or imperfectly hermaphrodite, 5-toothed. 
Angers bicaudate at the base. Achmnia erostrate, 
cylindrical or furrow-angled. Pappus 1 series, bristles 
filiform, scarcely rough. — Herbaceous or sufl^ticose, 
plants with alternate leaves, often glanduloso-pubescent. 
Capitula corymbose, pedicelled. Involucre many series, 
imbricated. Receptacle naked or hairy, fimbrillate. 
Flowers yellow. [This genus appears scarcely distinct 
fi’om the preceding. D. C. remarks Conyza et 
Blumea antlieris caudatis diversum,” a very slender 
diflerence.] Eastern Islands, Mysore. 


35. Thespis (D. C. 5, Prod. 375). Capitula heteroga- 
mous ; marginal florets many series, female, very slender; 
style scarcely exserted; central ones few, male, with 
short tube and campanulate limb. Anthers incluse. 
Achsenia compressed, glabrous. Pappus 7-8 barbellate 
bristles.— Erect, ramout, glabrous annuals with alternate 
leaves.^ Peduncles axillary and terminal, bearing few 
congested capitula. Involucre several series, shorter 
than the disk. Receptacle naked, flat, punctulate. 
Flowers yellow. Pappus first white, afterwards reddish. 
Khassia Mountains. 

36. Bertmei^otia (D. C. &-Q7S). Capitula heteroga- 
mous ; florets of the circumference many senes, female 
2-3-toothed ; of the disk few (5-X2), i4oothed* Achm- 


40. Momehtbles (Labill. D. C. 5-455). Capitula 
many-flowered; marginal ^rets 2-3 series, females, 
scarcely dentate; of the disk 1-5 hermap^odite or 
male, 5-toothed, externally sub-gland ulose. Anthers 
of the disk with subulate spurs. Achsenia oblong, 
sub-compressed, sparingly villous. Pappus 1 series, 
bristles filiform, connected at the base. — Ramous herbs 
with the leaves decurrent, forming wings to the stems. 
Capitula sessile, fasciculed in the axus of the floral 
leaves, forming spikes. Involucre 2-secies, persistent, 
about equal, not imbricated. Receptacle &Lt, nar- 
row. Burmah. 

41. EvaxiTbs (Cass. D. C. 5-461). Capitula hetero- 
gamous; florets of the circumfisriuice many series, 
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female ; of the diek iterile. Anthen inclute. Stylei 
of die disk scarcely exserted, undiTided* Acbrnnia of 
the ray obovate, subanffled, glabrous. Pappus none. 
.--Ramous herbs with ahemate, decurrent leases, pe- 
duncles opposite the leaves. Involucre two or several 
series, imbricated. Receptacle naked, convex. Indian 
Peninsula, common in rice fields. 

Sub-tribe IV. Inulejc. Capiiula never dtoieouSt 
rarely homoffaTnous^ often heieroffamottat reuHate, Ligulet 
female, iaochromow (colour of the disk). Receptacle, ex- 
cevl Rliautarium, epaleaceous, Anthers caudate. Leaves 
alternate, 

Div. I. CapUuLa several, many-Jlomred, not glomeru- 
late, 

42. Inula (Gartner D. C. 5-4r>3). Capitula bete- 
rogamoQs ; florets of the ray 1 series, female, or some- 
times, by abortion, sterile, usually ligulate; of the 
disk hermaphrodite, tubular, 5-toothed. Anthers with 
two bristles at the base. Acbrnnia erostrate, roundish. 
Pappus uniform, bristles capillary. — Herbaceous peren- 
nials. Capitula at the apices of the branches, solitary, 
often corymbose. Involucre imbricated, many series. 
Receptacle naked. Flowers yellow. Himalayas. 

43. VicoA (Cass. D. C. 5-474, R. W. Icon. 11-48). 
Capitula heterogamous ; florets of the ray narrow ligu- 
latc, 1 series j of the disk tubular, 5-toothed. Anthers 
setaceously appendiculate at the base. Ach»nia beak- 
less. Pappus of the ray none, of the disk capillary, 

1 series. — Erect, ramous annuals with alternate, auri- 
culately sagittate, sessile leaves; branches sparingly 
leafy, l-cephalous. Involucre imbricated, scales subu- 
late. Receptacle ebracteolate. Flowers yellow, Com- 
mon weed all over the Peninsula. 

44. Francosuiua (Cass. D. C. Prod. 5-475). Capi- 
tula many-flowered, heterogamous; ray florets ligulate, 
short, 1 series, female; disk ones tubular, 4-tootlied her- 
maphrodite. Achaenium beakless. Pappus caducous, 

1 series, bristles rough below, above barbellato-plumose, 
aglutinated at the base into a short ring, crowned with 
minute paleae or bristles. — An erect under-shrub with 
alternate leaves ; and l-cephalous branches. Involucre 
campanulate, imbricated, receptacle naked, flat — Flow- 
ers yellow. Banks of the Ganges, Behar. 

45. PuLicARiA (G»rt. D. C. Prod. 5-477). Capitula 
many-flowered, heterogamous; ray florets 1 series, fe- 
male, ligulate; disk ones tubular, 5-dentate, hermaphro- 
dite. Achssnia beakless, not compressed. Pappus 8 
series, exterior crown-like, dentate, short; interior of 
rough bristles. — Erect, ramous, villous, odorous plants 
witn cordato-sagittate leaves, frequent in marshy grounds. 
Peduncles l-cephalous. Involucre loosely imbricated. 
Receptacle naked, areolate, flat Flowers yellow. My- 
sore, Patna, Himalayas. 

Div. II. CjEStrLiEJK. Capitula Iflowered, glomeryit. 
Involucre 2-valved, qfUnoards aglutmatedto the achanium, 

46. CjfisuLiA (Roxb. D. C. 5-482, R. W. Icon, 1102). 
Gapittfia mnnerons, aggregated in a glomerulus, or gen- 
eral head : proper involucre 2, carinated, membranace- 
ous valves, at lencth cohering with flie ovary and 
forming a spmious, 3-lobed pappus. Corolla tubular, 5- 
lobed, spreading. Anthen rigid, caudate. Branches of 


the styles exserted, fiKform. diverging [Roxb . Icon. D. C.], 
or incluse and shortly spathulite [R. W. Icon.]. Achte- 
nia compressed, apparently 2-winged from the cohering- 
involucral scales. Pappus wanting [unless the elongated 
points of the involucre be considered such]. — Herbace- 
ous, difluse plants. Leaves alternate, dilated, amplexicaul 
at the origin of the flowers. Flowers sessile, surrounded 
by 2-3 orbicular leaves and some small bracts, forming 
the general involucre, pale violet or white, opening 
from tile centre towards the circumference. [This 
genus seems badly placed here, having apparently no 
affinity with the plants among which it is stationed.] 
Not uncommon in wet soil in sub-alpine situations. 

Sub-tribe Buphthalmea^. Capitula usually heteroga- 
mous, Hay florets ligulate. Receptacle paleaceous. Pap- 
pus erownrlxke, tom or piloso-dentate, 

47. BupHTHALMifM (Neckot. D. C. Prod. 5^483). Flo- 
rets of the ray 1 series, broadish ligulate; tubes 'of all 
the corollas terete, narrow below. Achsenia of the ray 
triquetrous, narrow, 3-wiuged; of the disk compressed, 
winged on the interior margin. Pappus scariose, 
crown-like, piloso-dentate. — Perennial herbs. Leaves 
linear lanceolate, entire. Capitula solitary, terminal. 
Involucral scales long, acuminate. Anthers scarcely 
caudate. A very doubtful Indian genus. 

Sub-tribe Eclypte jj. Capitula heterogamous, flowers 
of the ray female, except Cryphiospermum, ligulate ; of 
the disk hermaphrodite : anthers ecaudate. Receptacle palea- 
ceous, Pappus either none or aristatc, never setaceous. 
Leaves opposite, 

48. Eclipta (Lin. D. C. 5-480). Capitula many- 
flowered, heterogamous; of the ray 1 scries, female, 
shortly ligulate; of the disk tubular, 4-toothed. Achse- 
nia of the ray triangular, of the disk compressed, tu- 
berculated on the sides, scarcely apiculate. — Rough, 
herbaceous plants with opposite leaves and solitary, 
axillary peduncles. Involucre 2 series, scales 10-12. 
Receptacle flat, covered with lanceolate palcas. Flow- 
ers white; juice employed to dye black. Common 
weed every where in cultivated ground. 

40. Blainvillea (Cass. D. C. 5-402). Capitula heter- 
ogamous; florets of the ray few, 1 series, expanding 
into a broad, short, irregularly 3-cleft ligula ; of the disk 
tubular, 5'Cleft. Style of the disk included. Achaenia 
of the ray triquatrous, bearing 3 rigid, persistent, ciliate 
bristles. Of the disk compressed, biaristate. — Herbace- 
ous plants with opposite triplinerved leaves. Pedun- 
cles axillary, monocephalous. Involucre cylindrical, 1-2 
series, exterior ones foliaceous. Receptacle narrow, 
pales embracing the flowers concave, membranaceous. 
Flowers white. Like the preceding, common in culti- 
vated grounds. 

50. SiEOEBFECKiA (Lin. D. C. iM95, R. W. Icon. 
1103). Capitula heterogamous; florets of the ray 1 
•eries, ligulate or deformed; of file disk tubular, 3-5- 
toothed. Achsenia obovate oblong, somewhat 4-iided, 
curved within, epappose. — ^Herbaceous, dichotomous 
plants, upper parts viscid. Involucre 2 series ; five ex- 
terior ones linear, spathulate, spreading; interior ones, 
involving the achasnia of the ray, viscidly pilose on the 
back. Receptacle flat Paldto embracing the aebssnia. 
Flowers yellow. Widely diflused over the Pentniula in 
•ubHdpine or alpine jungles. 

I 
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Tribe IV. Sejvecionideje. 

Sub-tribe. Melampodinejs. Flowers unisexual, no 
kervmphrodilea ; male and female in d\ffereni plants (dioi- 
cous), or in di^erent capilula of the same jplant (hetero- 
cephalous)^ or in the same capitidum (monoicous): anthers 
ecaudate; receptacle usually paleaceous: pappus never 
setose. 

Div. IV. Melampopiejk. Cajnlula many-flowered, 
nwnoicouSj radiate, ^chcenia corticaie. [By ^^acheenia 
vorticate^' is meant the achcenia being wrapped in the scale 
of the involucre or palea of the receptacle, and so agluti- 
noted to it that they form a single mass or become one 
body,] 

51. Melampodium (Lin. D. C. Prod. 5-517). Capi- 
tula many-flowered, monoicous ; florets of the ray, 5-10, 
one series, ligulate, female ; of the disk tubular, male. 
Ach»nia of the disk abortive, of the ray obovate or in- 
curved, smooth, bald, more or less infolded within the 
interior scales of the involucre, hence often tubercu- 
lated, or rugous externally, and crowned at the apex. — 
Herbs or under-shrubs, stems dichotomous, leaves op- 
posite. P'^'^icels in the forks, l-cepbalous, involucre 
double, ' or scales 5 or 3, interior as many as there 
are floi^ i iii the ray. Receptacle convex or conical, 
paleaceous, palese diaphanous. Flowers yellow. Lucon, 
Philippines. 

Div. V. Ambrosiej:. Capilula male and female in 
the same plant ; male involucre gamophyllous, manyflower^ 
ed ; female 1- or fewfowered. Anih^s of the male free. 
Corolla tubular, sometimes warding in the male. 

5Q. Xanthiom (Toum. D. C. 5-522, R. W. Icon. 

1 104) . Capitula monoicous ; male involucre sub-globose, 
many-flowered, scales free, 1 series ; receptacle cylin- 
drical, paleaceous. Corolla clavate, 5-lobed ; fllaments 
scarcely adnate to the corolla, anthers froe. Female, 
2 flowers enclosed within a 2-beaked, prickly involucre ; 
corolla filiform ; stigmas 2, diverging. Achsenia one in 
each cell of the afterwards indurated involucre, — Her- 
baceous plants with variously divided leaves. Capitula 
irregularly glomerate, spicate, males above, females 
below. [D. C. well remarks of this, **a very abnormal 
genus among Composite, referred by Ventenat to Urti- 
cese, and by Roichei.bach to Cucurbitaceas.” But for 
the venation of the corblla of the male flowers 1 would 
coincide with the former. The female has no corolla 
except the beaks, through an aperture of which the 
stigmas pass.] A very common weed in waste places 
among rubbish, &c. 

Div. VII. Parthemieje. Capitula monoicous, radUete, 
Achamia of the ray obcompressed or rarely trigonous. 
lAgulae long, adherent, 

53. Moonia (Amott. D. C. 7, p. 288, R. W. Icon. 

1105) . Capitula monoicous; florets of the ray 1 series, 
female, ligulate, 3-cleft ; of the disk mala. Branches of 
the style of the female linear, levolute; style of the 
male incluse, simple, or slightly cleft at the apex. 
Achsenia obovate, somewhat compressed, entire or 
shortly bicomate at the apex.— Shrubs : leaves opposite: 
peduncles terminal, l-cephalous. Involucre 2 series, the 
exterior spreading, recurved, interior eiect Receptacle 
paleaceous, palee membranous, l-nerved. Floweis yel- 


low. [Owii^ to the Neilgheny species diflering in 
several particulars from the Ceylon one, I have slightly 
modified the character for its admission.] Ceylon, Neif- 
gherries — about the Avalanche and Koondah’s abundant. 

Sub-tribe. Heliai9th£.s:. Capitula usually heterogor 
mous radiate, or homogamous discoid, JUceptade whSly, 
or al least the margin paleaceous. Lobes qf the corolla of 
the hermaphrodite florets thick. Pappus none, croumrUke, 
or aristate. Anthers blackish, ecaudate, 

Div. 1. Heliopsidexc. Capitula heterogamous, with 
ligulate, female ray florets, or discoid. Achsenia large, 
usually famished with thick, adherent bark, never obcomr 
pressed. Pappus wanting, or crownrlikc, or shortly 
aristulaie, 

54. Wedelu (Jacq. D. C. 5-538, R. W. Icon. 1106- 
7). Capitula heterogamous ; florets of the ray 1 series, 
ligulate, female; of the disk hermaphrodite, 5-toothed. 
Branches of the style of the hermaphrodite flowers end- 
ing in a cone. Achasnia obovate or compressed, beak- 
less, witli a crown or calyx-like pappus. Receptacle 
paleaceous. — Sufliruticose or herbaceous, leaves op- 
posite. Pedicels terminal or axillary. Involucre 2-^ 
series, exterior foliaceous. Receptacle paleaceous. 
Generally diflused over India. 

55. WOI.I.A8TONIA (D. C. 5-546, R. W. Icon. 1108). 
Capitula heterogamous; florets of the ray ligulate, 1 
series, female; of the disk hermaphrodite. Corolla 
articulated above the ovary. Achienia thick, obovate, 
turbinate, or compressed, umbilicate at the apex, or 
bearing 5 slender aristas. — Suffiruticose, usually hispid, 
leaves opnosite, triplinerved. Pedicels at the apices of 
the branches about 3, one-cephalous. Involucre 2-8 
series, exterior foliaceous. Receptacle paleaceous. 
Flowers yellow. Like the preceding, a widely diflused 
genus. 

,56. Guizotia (Cass. D. C. 5-551, R. W. lUust. 132). 
Capitula heterogamous ; ray ligulate, female ; disk her- 
maphrodite, tubular, 5-toothed, base of the tube of the 
corolla furnished with a ring of thick jointed hairsi 
Achsenia smooth. — Herbaceous : flowers large, terminal, 
pedicelled. Involucre 2 series, foliaceous. Receptacle 
paleaceous. Flowers yellow. [The only species, G. 
oleifera (Wight’s Illust. tab. 132), is much cultivated in 
Mysore as an oil plant. It is a widely distributed plant.] 
Lower Bengal, Mysore. 

Div. II. Rudbeckieje. Capilula heterogamous, ray 
florets liguMt, sterile, Achsenia beakless. Pappus none, 
or crowndike, 

57. ScLERocARPUS (Jacq. D. C. Prod. 5-566). Capi- 
tula many-flowered, heterogamous ; ray florets 3, neuter, 
minute, irregularly ligulate, opposite tne inner scales of 
the involucre ; disk ones tubular, hermaphrodite. Cor- 
olla of the disk persistent, 5-toothed, Anthers scarcely 
adherent, prolonged at the apex. Branches of the style 
subulate. Aebasnia of the ray abortive; of the disk 
inclosed within the indurated pales.— Herbs ; stem 
rough ; leaves alternate, triplinerved. Involucre double ; 
exterior foliaceous. Reoeptecle small, convex, the pales 
infolding the flowers of the disk and shorter than them. 
Corolla yellow. 


ILLUSTRATIONS OF INDIAN BOTANY. 


101 


Div. Ill, CoREOPSiDEJS. CapUida hderogamou$t fto-^ 
re/9 ^ th/t ray neuter. Acheenia beakUss^ pappus 
timea 3 or 4 briaUeSt sometimes consisting of squameila 
and bristles. 

£»8. Helianthus (Lin. D, C. Prod, 5-585). Capi- 
tula many-flowrered, heterogarooue ; ray florets li^u- 
late, neuter, 1 series ; disk ones tubular, hermaphrodite. 
Branches of the style apnendiculate. Achaenia laterally 
compressed or obsolately 4-angled. Pappus 2 crown- 
like scales. — Herbaceous plants with opposite, sometimes 
^temate leaves. Capitula large. Involucre irregularly 
imbricated. Receptacle flat or convex. Corolla of tlie 
disk short, throat dilated. Flowers yellow. [This genus 
scarcely merits a place in the Indian Flora, but as it is 
every where cultivated and is supposed by many to be 
an Indian plant, I have introduced it here.] 

Div. IV. BioentejC. Capitula heterogamous, florets 
of the ray neuter^ rarely homogamous, discoid. Achttnia 
beaked at the apexy usuaily prolonged into awns beset 
with retrorse prickles. 

59. Bidens (Lin. D. C. 5-593). Capitula either ho- 
mogamous, discoid, or radiate, with the florets of the 
ray ligulate, neuter. Achsenia more or less obcom- 
pressed, surmounted by an aculeate beak, ending in 
2-5 rigid, retrorsely-hispid bristles. Herbaceous an- 
nuals with opposite often divided leaves. Involucre 
2 series, scales of each either similar or dissimilar. 
Receptacle flat, paleaceous. Flowers usually yellow, 
in one purple. A widely distributed genus. 

Div. V. VERBESifTEj:. Capitula heteroganwuSy Mrets 
of the ray ligulatey female rarely homogamousy discoid. 
Achetriia with their bark usually compress^ or obcompress* 
edy baldy or prolonged into as many rigid awns as there 
are angleSy rarely surmounted by pappus. 

tiO, Spilanthes (Jacq. D. C. 5-G20, R. W. Icon. 
1109). Capitula sometimes heterogamous, with tlie 
florets of the ray ligulate, female; sometimes homoga- 
mous, all the florets hermaphrodite, tubular 4-5*toothed. 
Branches of the style or the hermaphrodite florets 
truncated, penicilate. Achseuia of the disk compress- 
ed, often ciliate on the edges. — Herbaceous annuals 
with opposite leaves, peduncles l-cephalous. Capitula 
ovate or conical. Involucre adpressed, 2 series, shorter 
than the disk, exterior ones foliaceoui. Flowers yellow. 
Plants usually pungent sialaeoges. Common weeds, 
especially in shady places and in alpine or sub-alpine 
pastures. 

61. XiMENsiA (Cav. D. C. 5-627). Capitula many- 
flowered, heterogamous ; florets of the ray female, ligu- 
late, 1 series; of the disk hermaphrodite, tubular, 5- 
toothed. Tube of the corolla hispid. Branches of the 
disk styles appendiculate at the apex. Achssnia com- 
pressed, winged, deeply emarginate, subpilose, biar- 
istate; arisUe cohering with the sides of tne wings. — 
Herbaceous annuals with opposite or alternate, dentate 
leaves. Petioles winged and auricled at the base. 
Capitula loosely corymbose. Receptacle convex, palea- 
ceous. Paless membranaceous, lanceolate. Flowers 
yellow. [D. C. seems not to regard this as an Indian 
genus: but as I have, apparently, native specimens, 
which may however have been introduced, 1 give it 
a place in this list] Palamcotta. 


62. CHRTSAifTHXLLVir (Rich. D. C. 5-030). Capitula 
radiate, ligulss 1 series, female, linear, bidentate ; disk 
hermaphrodite, 5-toothed. Branches of the style in the 
hermaphrodite florets appendiculate. Achssnia bald, 
exterior ones oblong, emarginate or with a short car- 
tilaginous wing on each side. — Herbaceous annuals: 
branches l-cephalous at the apex. Capitula small. 
Involucre 2 series, scales of the exterior ones shorter, 
interior 10, somewhat coloured. Receptacle flat, with 
linear palese. Flowers yellow. Sukanugur. 

63. Glossocardia (Cass. D. C. 5-631, R. W. Icon. 
IIJO). Capitula few-nowerod, florets of the ray 1-2 or 
0, female; of the disk hermaphrodite, tubular, 4-toothed. 
Achsenia of the disk obcompressed, very villous on the 
4 angles, somewhat 2-wingO(i, crowned with 2 rigid, 
smooSi bristles from the lateral angles. — Herbaceous, 
diffuse plants with alternate pinnatind leaves. Involu- 
cre oblong, imbricated. Receptacle covered with nar- 
row, membranaceous palea^. Capitula short peduncled: 
flowers yellow. A small weed common on pastures 
and waste grounds. Frequent in Coimbatore. 

64. Glosbooyne (Cass. D. C. 5-632). Capitula lieter- 
ogamous, florets of the ray ligulate, female ; of the disk, 
hermaphrodite. Styles of the hermaphrodite short, 
elongated into two long, rough stigmas. Achmnia linear, 
angled, bearing two retrorsely hispid bristles.— Frect, 
glabrous herbs, with alternate, pinnatifid leaves con- 
gested near the base; stems nearly naked. Capitula 
erect, ebracteolate. Involucre short, adpressed, 2 series. 
Receptacle paleolate. Flowers yellow. In arid jun- 
gles under the shelter of stunted shrubbery, ratlier ex- 
tensively difliised over the Peninsula. 

Sub-tribe, Flaveriea. Capitula heterogamous y one- 
or fewfloweredy densely (iggregaiedy female flowers some- 
times solUaryy sometimes in several seriesy or homogamouSy 
mixed with former. Acheenia bald. Receptacle in the 
ftwflouiered capUula epo/co/c, in the many-flowered oneSy 
paleaceous. 

G 5 . Enhydra (Lour. D. C. 5-636). Capitula hetero- 
gamous, all the florets wrapped in a folded palea ; ex- 
terior ones many series, female ; interior hermaphrodite, 
sterile ; tube of the ray florets filiform, of the disk sub- 
conical; limb of the ray sub-ligulate 3-4-cleft, of the 
disk 5-cleft. Stigmas exserted, revolute, rough towards 
the apex. Achmnia bald, erostrale, altogether wrapped 
in the palea. — Aquatic, rooting, opposite-leaved herbs, 
with axillary capitula. Receptacle small, flattish. Palese 
as if 2-valved, connivent. Involucre 4-leaved, two op- 
posite, larger. Flowers white. Bengal, Java, Cochin 
China. 

Sub-tribe. Taoetiicxj:. CapUula heterogamous with 
female ray floretSy or homogamous discoid. Involucre 
usually one series or gamophyllus. Receptacle epaleac^us. 
Achasnia erostrale attenuaUd at the base. Pappus aristate 
roardy bristled. Leaves opposiU and with the involucre 
peUuoedo-gla/ndulose. [To this sub^tnbe ike common 
French Marigold bdongs.] 

Div. 11. PoROFHYLLEJE. CapUvJa discoidy corolla qf 
ike disk unequally elqft. Branches ef the style protongedy 
stdndate. Pappus sdoscy smrsU senes. 

66. PoROPHYLLUM (VrUL D. C. Prod. 5-647). Capi- 
tuia many-flowered, bomogamouf. Corolla regular, 5-6- 
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toothed or sub-labiate. Style exserted, acute, hiipid at 
the apex. Ach»nia elongated, more or leM beaked. 
Pappus ieveral series, pilose, rough.— Herbs or under* 
shrubs. Leaves alternate, usually perforated with large 
pellucid glands. Involucre often bluish purple, 1 series, 
scales at lirst cohering at the base. Receptacle naked, 
nuncluate. Corolla dull purple. Nepaul, Phillipine 
Islands. 

Sub-tribe. Anthemide^. Capitula usudhj heieroga- 
moiis, radiate or discoid, ligulct female or nevier. Anthers 
ecaudate. Bratiches of ike. style truncated, bearded, very 
rarely surmounted by a cone. Achrenia angled, terete, or 
obcoinpressed in the ray. Pappus none or crown-like, 
rarely consisting of squamdloi or capillary hairs. Leaves 
usually alternate. 

Div. I. Euantheshdeje. Receptacte paleaceous. Cap- 
ilula radiate. 

67. Aciiili.e^. (Lin. Neek. D. C. Prod. G-24). Capi- 
tula many-llowored, heterogamous ; ray florets 4-6 
female, ligulate; disk ones tubular, hermaphrodite, 5- 
toothed. ^’ube of the corolla obcompressed, Achaenia 
oblong. '<• fnpressed, bald, not winged, but nerved on 
the m I - .14,— Perennial herbs with alternate leaves. 
Oapitulif ooi3rmbo8e. Involucre ovate oblong, imbri- 
cating. Receptacle narrow, flattish, or elongated, 
rachis-likc. Ray white, yellow, purple, ochre-coloured. 
Keinaon. 

Div. II. CnnrsAWTHEMEA:. Receptade epaleaceous. 
Capitula radiate. 

68. Matricaria (Lin. D. C. O-Sx*)), Capitula hetero- 
gamous, ray ligulate 1 aeries, female ; disk hermaphro- 
dite, 4-5-toothod, tube terete. Achmnia wingless, an- 
ted, surmounted by a largo epigynous disk, usually 
aid, rarely furnished with a crown-like pappus. — An- 
nuals with much divided leaves ; branches naked, 1- 
cephalous. Involucre imbricated, several series. Re- 
ceptacle large, naked, ovato-conical Disk yellow, 
ray white. Cashmere. 

69. Pyrethrum (Gaertn. D. C. 6--53), Differs from 
the preceding in the achsnia not being surmounted by 
an epigynous disk, but furnished with a crown-like, 
often toothed or auricle-like pappus equal to its diame- 
ter. — Annuals or perennials, leaves alternate, dentate, 
ot lobed. Involucre campanulate, scales scariose on 
the margin. Receptacle ffat, naked or sometimes brac- 
teolate. Disk yellow, ray white or yellow. [To this 
pnus Chrysanthemum Indicum, of the gardens, be- 
longs.] India generally, one Cashmere. 

70. CaRYSAifTHEMCJM (D. C. 6-63)k This genus dif- 
fers from the two preceding in having the aebasnia of 
the ray 3-winged, two lateral and the 3d on the interior 
side ; those oif the disk roundish, with a short wing on 
the interior side.— Herbs or shurbt. Jigulis white or 
yellow, or white with a yellow tube. Disk yeUow or 
rarely purple. Bengal. 

71. Artemisia (Lin. D. C. 6-^ R. W. Icon. 1111- 
12). Capitula discoid, homogamous or heterogamous; 
florets of the circumference 1 series, usually female, 3- 
toothed, with a long, exserted, bifid style ; ot the centre 


5-toothed, hermaphrodite, or male by abortion. Aebse- 
nia obovate, bald, with a minute, epigynous disk. — Her- 
baceous or suffruticose; leaves alternate, variously 
lobed; capitula spicate or racemose. Involucre imbri- 
cated; scales dry on the margin. Receptacle epalea- 
ceous, naked or hairy. Flowers yellow or purple. 
Plants more or less bitter and aromatic. Widely dis- 
tributed. Alpine in their predilections. 

72. Crossostephium (Less. D. C. 6-172). Capitula 
many-flowered, heterogamous ; ray florets female, sev- 
eral series, filiform, scarcely denticulate, larger at the 
base ; the rest hermaphrodite, fertile, cylindrical, large, 
5-toothed. Achaenia angled, wingless. Pappus nume- 
rous, minute, unequal, semilanceolate palese. — A whitish, 
tomentose shrub with alternate, firm, 3-lobcd, cuniate 
leaves. Capitula globose or racemose. Involucre cam- 
panulate, several series. Receptacle naked, conical. 
Flowers yellow. Phillipines, China, Canton. 

73. Tanacetum (Less. D. C. 6-127). Capitula homo- 
or heterogamous ; one row or 3-4-toothed, female florets 
in the circumference, those of the disk 4-5-toothed. 
Achaenia angled, glabrous, with a large epigynous 
disk. Pappus none or membranaceous, crown-Tike. — 
Herbs or shrubs, loaves variously divided. Capitula 
solitary or corymbose, globose. Involucre cainpanu- 
late, imbricated. Receptacle naked, convex. Flowers 
yellow. Himalayas, Nepaul, Kemaon. 

74. Mfriooyne (Less. D. C. 6-139). Capitula hete- 
rogamous ; marginal florets many series, female, tubular, 
scarcely dentate ; central few, hermaphrodite, 4-toothed, 
with a short tube and campanulate limb. Achasnia 
angled, wingless, epappose. — Very ramous, difllise herbs^ 
wiUi alternate, obovate, dentate leaves. Capitula small, 
first terminal, afterwards lateral. Involucre 2 series. 
Receptacle naked, convex. Flowers yellow. Proper- 
ties acrid and sternulalory. Extensively diffused, pro- 
cumbent, inconspicuous herbs. 

75. SPHJEROMORPHiEA (D. C. 6-140). Capitula hete- 
rogamous ; marginal florets many series, female, scarcely 
dentate ; central few, 4-toothed. Stylo bulbous at the 
base. Achsenia cylindrical, striated, epappose* — De- 
cumbent herbs with alternate leaves. Capitula globose, 
depressed, axillary. Involucre campanulate, 2-3 series, 
longer than the flowers. Receptacle naked [D. C. asks 
if this is sufficiently distinct from Myriogyne]. Penin- 
sula, Cochin China. 

76. Maciilis (D. C. 6-140). Capitula heterogamous ; 
marginal florets many series, not furnished with a 
corolla ? or very minute. Central ones numerous. 
Corolla ob conical, 4-toothed. Stigmas bearded at the 
apex. Achssnia terete, sub-angled, sub-glandulose ; of 
the marginal flowers bidentate, of the centre truncated 
at the apex.^Herbs with alternate, multifid, pinnate 
leaves. Capitula pedicelled, axillary. Involucre 2 
series. Receptacle naked, punctulate. Bengal, Kbassia, 
Nepaul 

Sub-tribe. Onaphaukjb. CapUvla hmogamaus or 
kakrogemMm diocoid^ very retrely radinU, sonwtimes 1- 
fiom^ MJmrs etaukste, Aenmia croumed wiik a 
pilose or setaceous pappus, very rarely bM Itssma 
usually aUemoJte, 
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Dir. Ill, Hbdicbrtska, CapUula not glomerulaUi 
rm op laeU tpaleaoeouo, 

77. Hblichrtiuk (D. C. ^169, R. W. Icon. 1113). 
Capitula sometimes homogamous, florets all hermaphro- 
dite, 5-toothed, sometimes heterogamous ; marginal 
florets often very few, 1 series, female. Achenia 
beakless, sessile, with a terminal areola. Pappus 1 
series, setas rou^ish not plumose. — Herbs or shrubs 
with alternate leaves. Involucre imbricated, scales 
scariose, interior ones connivent or radiant Recepta- 
cle flat, epaleaceous, naked, areolate, or fimbriliferous. 
Involucre white, purple, or yellow. Corolla yellow or 
purple. Neilgherries, Ceylon, Cochin China. 

78. Gitjlphalium (Don. D. C. 6-221, R. W. Icon. 

Capitula heterogamous ; florets all tubular, 
marginal ones manjr series, female; disk ones her- 
maphrodite. Achasnia somewhat terete, sub-pappillose. 
Pappus 1 series, scarcely rough. — Herbaceous or suffiru- 
ticose, generally woolly or tomentose plants. Capitula 
often disposed in glomerules, terminal or axillary, fasci- 
cled, corymbose, or spicate. Involucre white, red, pur- 
ple or yellow. Widely difliised, alpine plants, from the 
Himalayas to Ceylon. 

79. Fax 00 (Toum. D. C. 6-247). Capitula heteroga- 
mous : marginal florets numerous, on an elongate^ mi- 
form receptacle, the apex only dilated and bearing a 
few male or hermaphrodite flowers. Achaenia terete, 
papillose. Pappus of the central ones setose, filiform, 
of the margin wanting or dissimilar. — Tomentose herbs. 
Capitula axillary or aggregated on the ends of the 
branches, small. [There is a discrepancy between this 

g eneric character and that of F. proitrcia^ the central 
orets of that species being without pappus, the mar- 
ginal ones having it: neither do I find paleae on the 
receptacle of that species.] Like the preceding, but 
also extends to the plains. 

Div. V. AnTENNAaiKx;. Ce^ntuladtoieouBf not glomes 
aU, Style of the male florets simple^ receptacle epoLeaceous 
or the margin only paleaceous, 

80. Antennaria (Brown D. C. 6-269). Capitula 
dioicous or sub-dioicous, with an alveolate, convex re- 
ceptacle. Female florets filiform, 5-too^ed ; male, 
anthers half exserted. Achaenia terete. Pappus 1 
series, seUe of the female flowers filiform, of the male 
clavate. — Herbaceous or sufiSiiticose. Capitula cor 3 rm- 
bose. Involucre imbricated, variously coloured at the 
apex or scariose, never yellow. Flowers yellow. 
Iiimalayas. 

81. Anaphalib (D. C. 6-271, R. W. Icon. 478-1116. 
17, 18, 19). Capitula heterogamous, discoid ; marginal 
florets few or many series, female; disk ones her- 
maphrodite, sterile, 5-toothed. Styles of the maiginal 
florets long, exserted, bifid, of the disk undivided, ob- 
tuse. Acbmnia glabrous, obcompressed, sessile, eros- 
trate. P^pus 1 series, uniform, bristles rough not 
clavate.— Herbaceous or suflfruticoBe, woolly or tomen* 
tose plants, stems sometimes l-cephalous, oftener poly- 
cephalous, corymbose. Scales or the involucre niveo- 
scarioee, lanceolate, several series, the middle ones with 
a brownirit claw. Receptacle convex, alveolate. Al- 
pine pla»tl^ Himalayas, Neilgherries, Khaisia Moun- 
tains, CeylML 


82. LsoifTOPODiUM (Brown D. C. 6-275). Capitula 
heterogamous; ray florets female, 1 or several series, 
3-4-denticulate ; disk ones bisexual-sterile, infundibuli- 
form, 5-toothed, with the style clavate at the apex. 
Ach»nia cylindrico-compressed. Pappus of the female 
barbellate, of the sterile flowers usually clavate. — 
Perennial mountain herbs, woolly-tomentose ; leaves 
oblong or the lower one obovate. Capitula terminal, 
umbellato-corymbose, middle capitulum of the central 
corymb sessile ; the female flowers 1 series, ebracteolate, 
earlier; the lateral ones short pedicellad, females many 
series, furnished with a woolly, foUaceous bractea, there- 
fore glomerulate, bound by radiating floral leaves. 
Scales of the involucre adpressed, woolly. Receptacle 
convex, foveolate [apparently scarcely distinct irorn the 
preceding]. Himalayas. 

Div. VII. Relhaniejb. Capitula many^ufered rare- 
ly fewfloweredj homogamous or radiaie. Receptacle epal- 
eaceous. Pappus none or croum4ike, 

83. Carpesium (Lin. D. C. 6-281, R, W. Icon. 1120). 
Capitula heterogamous, discoid ; manual florets female, 
several series, disk, hermaphr^ite. Anthers caudate. 
Branches of tlie style terete, obtuse, sub-glabrous. 
Achsenia oblong, compressed, rostrate ; rostrum beset 
with viscid glands. Pappus none. — Herbaceous, erect 
plants with alternate leaves. Capitula solitary on the 
ends of the branches. Involucre many serie^ imbri- 
cate, exterior ones sometimes foUaceous. Flowers 
yellow. Himalayas, Neilgherries. 

Sub-tribe. Senrcionejb. Capitula homogamous or 
heterogamous, discoid or radiate. Anthers ecaudate. 
Achania crowned with setaceous or pilose pappus, rare- 
ly wanting, the marginal ones sometimes oauL Lea/oes 
altemaU. 

Div. II. Erechthiteje. Receptacle epaleaceous. Cap- 
itula discoid, heterogamous; florets qf the ray tubular, 
female. 

84. Cremocefhalum (Cass. D. C. 6-297). Capitula 
heterogamous, marginal florets few, filiform, female. 
Branches of the style crowned with a short, biimid cone. 
Achsenia terete, 10-rib bed. Pappus pilose, soft, several 
series. — Herbs, branches long, naked 1-cepbalous. In- 
volucre many-leaved, not imbricated, calyculate. Re- 
ceptacle flmbriUferous, afterwards becoming, with the 
base of the involucre, thickened; flowers purple. In- 
dia— where ? Mauritius. 

Div. m. EuBEifECioifEJb. Receptacle epaleaceous. 
Capitula either homogamous, discoid or radiate. Cotyle- 
dons flat. 

85. Gtrvra (Cass. D. C. 6-298, R. W. Icon. 1121- 
22). Capitula discoid, homogamous. Base of the tube 
of the corolla comeus. Branches of the style produced 
into a long, hispid appendage, usually exserted. Achss- 
nia terete, stnated, beaklM. Pappus many series, 
filiform, scarcely barbellate. — ^Herbaceous or shrubby 

lants; with corymbose capitula. Involucre cyUndricai, 

series, calyculate at the base with subulate bracts. 
Receptacle flat, alveolate. Flowers white. Alpine 
plants, Himalayas, Khaiele Mountains, Neilgheiriet, 
ceyUML 
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86. EMiLiA(Ca88. D.C. 6-301, R.W. Icon. 1123). Cap- 
itula homogaiuo us, discoid; florets 5-lobed. Branches of 
the style ending in a cone. Achaania oblong, pentago- 
nal, angles ciliate, hispid. Pappus several series, filiform, 
scarcely barbellate, — Herbs, with few sub-corymbose, 
pedicelled capitula. Involucre cylindrical, 1 series, 
ecalyculate. Flowers reddish, purple, or orange colour- 
ed. Widely diffused, common all over the Peninsula. 

87. Lioularia (Cass. D. C. 6-313). Capitula radiate; 
ray I series, ligulate, female, often bi-ligulate, or retain- 
ing rudiments of the stamens. Branches of the styles 
of the disk obtuse, clothed with long, descending pubes- 
cence. Achacnia beakless, sulcated, terete. Pappus 
uniform, pilose, many series. — Herbaceous plants. Cap- 
itula large, yellow, ananged in racemes or thyrses, or 
solitary: involucre campanulate, 1 series. Receptacle 
naked. Himalayas. 

88. Doronicum (Lin, D. C. 6-320, R. W. Icon. 1124 
to 29-1151). Capitula radiate, heterogamous ; ray florets 
1 series, ligulate, female, or sterile by abortion; disk 
hermaphrodite. Achasnia bcakless, oblong, turbinate, 
furrowed; of the ray bald, of the disk pappose. Pap- 
pus setaceous, several series. — Herbaceous plants, with 
solitar everal capitula. Involucre few series, scales 
linea ^..eceptacle convex, ebracteolate. [Almost the 
only distinction between tliis genus and Senecio consists 
in the marginal florets; in this having no pappus^ in that 
being furnished with pappus similar to those of tire 
disk,] Alpine plants, ilimalayas, Khassla Mountains, 
Neilgherries, Ceylon, &c. 

89. Madacarpus (R. W. Calcutta Journal, leones 
1152). Capitula radiate heterogamous; ray florets 1 
series, ligulate, sterile ; disk onet numerous, hermaphro- 
dite. Achasnia beakless, oblong, furrowed, hairy, with- 
out pappus. — Herbaceous plants. Capitula corymbose. 
Involucre campanulate, 1 series, scales linear, lanceo- 
late, mucronate. Receptacle convex, foveolate. Cor- 
olla sub-inlundibuliform. Costae of the achaenia hispid. 
Neilgherries. 

90. Senecio (Less. D. C. Prod. 6-341, R. W. Icon. 
1130 to !36). Capitula homogamous, discoid, or hetero- 
gamous, radiate; florets of tlie ray ligulate, female. 
Branches of the style of the hermaphrodite florets trun- 
cated, the point inly penicillate. Achaenia beakless, 
terete or angularly furrowed. Pappus pilose, several 
series, caducous. — Herbaceous or shrubby, sometimes 
climoing plants, with solitary or corymbose inflo- 
rescence. Involucre one series, sometimes naked 
sometimes calyculate with accessory squamellae, often 
with tile points of the scales sphacellate. Receptacle 
naked, alveolate. [D. C.V list of species of this genus 
exceeds 600. It is therefore W much the largest genus 
of the vegetable kingdom.] — Every where, but in India 
nearly contined to alpine tracts. 

91. Notonia (D. C. 6-44, R. W. Icon. 434). Capi- 
tula discoid, homogamous ; florets 5-toothed. Branches 
of the style ending in a short, hispid cone, Achsenia 
terete, many, striated, glabrous. Pappus many series, 
sets filiform, barbellate.— Shrubby, succulent plants 
with corymbose, few-headed inflorescence. Capitula, 
as compared with the above genera, large. Involucre 
cylindrical, 1 series, ecalyculate, the peduncle furnished 
with a few bracteaceous scales. Receptacle alveolate. 


naked or slightly fimbrilifeious. Flowers longer than 
the involucre, pale yellow or cream coloured. Found 
all over flie Peninsula, from the level of the sea to 
Dodabella on the Neilgherries. 

92. Madaractis (D. C. 6-439). I exclude this genus 
as being identical with Doronicum^ and all its species 
previously described under that name. <M. pinai^ida is 
D. Candolianum — M, Bcahra^ is Z). Ltasin^numr-^, 
polycephala^ D. Arnoiiii — M. glabra, D, wlghliu The 
distinctive characters of tlie two genera are, that in 
Doronicum the ray florets are Jemale, in Madaractis 
neuter. In the character above given, I have combined 
them thus: ^^ray florets 1 series, female, or sterile by 
abortion.” 

Tribe V. CTifAnE.s. 

Sub-tribe. Echinopsipe^.. Capitula msUe, ont’JUiw- 
ered, aggregated into a globose glomorulus, with numer- 
ous involucral foliola, artieulaied on a globose, common 
receptacle, 

93. Echinops (Lin. D. C. 6-522), Capitula numer- 
ous, aggregated on a naked, globose, receptacle, the 
centre one opening first. Corolla tubular, 5-clefL 
Anthers ecaudate. Achsenia cylindrical, silky, villous. 
Pappus short, crown-like, the hairs somewhat fimbri- 
cated. — Erect, prickly plants. Glomerulus sphserical- 
Capitula inserted on a circular, homy, areola. Partial 
involucre 3 series. The interior scales the longest, 
linear, acuminated, carinate. Flowers blue or white. 
Widely diffused, extending from the Himalayas to Cape 
Comorin and Ceylon. 

Sub-tribe. Carlineje. Capitula many-flowered, never 
dioicous. Scales of the involucre many series, distinct, 
often spinous. Hermaphrodite corolla, h<left, female or 
sterile, deformed. Filaments free, naked. Anthers usual- 
ly furnished with a loiig, bearded^ caudeu Achaenia usual- 
ly villous. Pappus 1-2 series, pilose, or plumose, rarely 
ramose, 

94. Saussurea, (D. C. 6-531). Capitula homoga- 
mouB. Corolla slender, throat venlricose. Anthers end- 
ing in long appendices with 2 ciliate bristles at the 
base. Stigmata long, diverging, continuous with the 
style. Achaenia glabrous. Pappus usually double, 
palea' of the exterior sub-filiform, rough, sometimes 
wanting, interior long, plumose, concreted at the base 
into a deciduous ring. Herbs with entire leaves. Cap- 
itula usually corymbose. Involucre many series. Re- 
ceptacle fimbrillate or paleaceous, palea persistent 
Corolla purple or white, never yellow. Himalayas. 

95. Aflotaxis (D. C. 6-^38). Similar to Saussurea, 
except that the pappus is one series, plumose. [Surely 
this is an unnecessary refinement, especially as it is said 
of the exterior series of Saussureae, exUr, deficieinit 
nuUua,^* and Captain Munro, from whom 1 have a speci- 
men collected by himself, informs me, that goss^nna 
**is an undoubtod Saussurea.” Himalayas, Bengal. 

96. Dolomijba (D. C. 6-542). Capitula homogamous. 
Corolla slender, dUated at the base. Anthers appendi- 
culate and caudate at the base ; caudse intorted, ciliate. 
Styla thickened at the apex, ovarium glabrous, some- 
what 4-sided. Pappus long, violaceous, bnstlet rough. 
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concreted into a ring at the base — A herbaceous, un* 
armed plant, radicle leaves pinnatifid. Capitula short, 
peduncled, aggregated into an irregular head. Involu- 
cre ovate, many series, squamae acuminate. Recep- 
tacle flat, covered with fimbrill® forming alveolae. 
Corolla purple, an inch long. Himalayas. 

Sub-tribe. Cknta.urirj:. CapUula many-Jlowertd^ dis- 
coid; florets ^ the drcunflsrtnce often sterile, enlarged or 
irregular. Filaments of the stamens free. Achania fur- 
nished with an areola, more or less distinctly laierai. 
Pappus pilose or paleaceous, never feathery, sometimes 
toarUing, at least in the drcunference, 

97. Amberboa (Isnard, D. C. 6-558, R. W. Icon. 
479). Capitula several-flowered, heterogamous ; mar- 
ginal florets larger, sterile. Achasnia compressed or 
turbinate, tetragonal, with a lateral or basilar areola. 
Pappus paleaceous, paleas obovate, spatulate. — Herba- 
ceous plants. Involucre many series, scales various, 
rarely spinescent. Flowers blue, or reddish purple. 
Ceded Districts, Mysore, Coimbatore, Himalayas, Bengal. 

98. MicROLOifcnus (D. C. 6-562). Capitula many- 
flowered, florets of the ray neuter, more or less enlarg- 
ed. Filaments pappillose ; anthers ecaudate. Achssnia 
compressed witn a lateral areola. Pappus double, in- 
terior unilateral, broad at the base, acuminate at the 
apex, about the length of the exterior pappus. — Peren- 
nial, glabrous herbs. Floriferous branches naked, 1- 
cephaTous. Involucre ovate, scales adpressed, coriace- 
ous, with a short, reflexed, deciduous apex, or produced 
into a long, spine-like appendage. Flowers purple, or 
wUte, or yellowish. Himalayas. 

99. Trtcholepis (D. C. 6-563, R. W. Icon. 1139). 
Capitula homogamous. Corolla sub-regular, 5-fld. Achas- 
nia with a lateral areola, crowned at the apex with a 
circular margin. Pappus setaceous, concrete at the 
base, or psdeaceous, not concrete, or wanting. — Herba- 
ceous plants; capitula ebracteolate. Involucre many 
series, scales linear, setaceous, recurved at the points. 
Receptacle flmbriliferous. Himalayas, Ceded Districts, 
Mysore, Coimbatore. 

100. Centaueea (Less. D. C. 6-565). Capitula many- 
flowered, heterogamous; usually radiate-like. Corolla 
of the ray usually sterile, dilated, 5-clefl, rarely hermaph- 
rodite or not exceeding the disk. Filaments papil- 
lose, anthers ecaudate. Achaenia compressed, having a 
lateral areola near the base. Pappus several series, 
rough, the iimer ones smaller. — Herbaceous plants. 
ScSes of the involucre various, appendiculate or ex- 
appendiculate, muticous or spinous. A large and poly- 
morphous genus, abundant in Europe, and well known 
under the name of Corn-flower. Though occasionally 
met with in com fields, scarcely an Indian genus. 

Sub-tribe. Caethameje. Capitula manyfloxvered, ho- 
mogamous, or rarely the exterior ^rets sterde. Involucre 
many series, exterior scales hraddike, FUamerds bearded 
on the middle, Ach/enia glabrous, A-angled, with a 
lateral areola. Pappus none or paieaeeous, rarely pilose. 

101. KsirraopHTixuii (Neek. D. C. Prod. 6-610). 
Capitula homogamous, many- and equal-flowered. Cor- 
olla 5-cleft, regular, sometimes a few of the ray florets 
sterile, filiform. Filaments hispid in the middle firom a 


tuft of hair; appendix of the anthers obtuse, stigma 
concrete. Achsenia thick, obovate, sub-tetragonal, den- 
ticulato-cronate at the apex. Pappus on the marginal 
florets wanting; in the rest paleaceous, several series, 
the exterior ones membranaceous, ciliate on the margin, 
the inner ones shorter. — Erect, herbaceous, poly-ce;3ia- 
louB annuals, with stem-clasping leaves. Capitula 
terminal. Involucre several series, exterior ones folia- 
ceous, lobed, spinous; interior acuminato-spinous. Re- 
ceptacle thick, fimbrillate. Flowers yellow, white or 
purple. Upper Bengal, Banks of the Jumna. 

102. Carthamus (Toum. D. C. 6-611). Capitula ho- 
mogamous. Corolla 5-cleft, tube enlarged above the 
disk. Stigmata scarcely distinct. Acheenia obovate, 
tetragonal, glabrous, smooth. Pappus wanting. — Her- 
baceous plants. Involucre several series, exterior folia- 
ceous, middle ones with an ovate, spiny appendix; 
interior acuminate, pungent. Receptacle loailed with 
linear fimbrillae. Flowers yellow or orange coloured. 
Moluccas. Cultivated in the Peninsula. 

103 Onobroma (D. C. 6-613). Capitula many-flow- 
ered, exterior neuter. Corolla equally .5-cloft. Fila- 
ments glabrous, anthers appendiculate. Achasnia sub- 
tetragoiious, marginal ones bald, exterior pappiferous. 
Pappus many series of linear paleolee. — Herbaceous, 
erect, spiny annuals. Capitula terminal. Involucre 
imbricated. Scales sjiinoso-aciiminate. Receptacle 
fimbriliferous. West of India? but as yet doubtfully 
an Indian genus. 

Sub-tribe. Carduinex:. Capitula many- and equal- 
flowered, all heimaphrodite or dioicous. Involucre many 
series. Scales o^en spinous. Corolla Mejt. t\lamenis 
papillose or glabrous. Acheenia glabrous, with a terminal 
areola. Pappus pilose or feathery, concreted into a ring 
at the base. 

104. Carduus (GbetI, D. C. Prod. 6-621). Capitula 
equal-flowered. Corolla 5-cleft, tube short. Filaments 
pilose. Stigmas concrete. Ach®nia sub-compressed, 
with a terminal, not lateral areola, Pappus many scries, 
filiform, scabrous, concreted into a ring at the base. — 
Erect herbs, with decuixent, often y)inose leaves. Cap- 
itula erect, often pendulous after flowering. Involucre 
imbricated. Scales usuallv spinose at the apex. Re- 
ceptacle fimbriliferous. Flowers purple, or varying to 
white. Choor — I can find no account of the species. 

105. CiRBiuM (Toum. D. C. 6-634, R. W. Icon. 
1137). Capitula homogamous, hermaphrodite, or dioi- 
cous. Tube of the corolla short, throat oblong, 5-cleft. 
Anthers ecaudate. Stigmas concreted. Achaenia ob- 
long, compressed, glabrous, membranaceous, ecostate, 
with a fleshy, terminal areola. — Herbaceous, thistle-like 

{ flants. Involucre imbricated, scales more or less prick- 
y pointed. Receptacle fimbriliferous. Flowers purple 
or yellow. Alpine plants in India. Neilgherries, Pul- 
neys, abundant, Himalayas. 

106. Chamjerruce (Pr. Alp. D. C. 6-657). Capitula 
homogamous. Corolla 5-cleft, equal or subringent. Fil- 
aments plumose or hairy. Anthers with an oblong, 
acute appendiculus, and long, lacerated cauda. Stigmas 
scarcely free at the point. Aebsenia obovate, with a 
hard testa. Setae of the pappus plnmose, one or several 
series. — Sufihiticose or herbaceous plants, with prickly 
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leaveg. Capitala terminal or axillary. Involucre im- 
bricated, scales more or less pungent Receptacle fim- 
briliferous. Flowers purple or white. Himalayas, V. S. 
ex Herb. Munro. 

107. Echenaib (Csas. D, C, 0~S60). Differs from the 
preceding, in the achaenia being striated and the pappus 
double ; me exterior setae short, the interior long, dilated 
at the apex into a flattened, nail-like, membranaceous 
disk. — Erect, herbaceous plants : capitula nodding : flow- 
ers white. Himalayas. 

108. Lappa (Toum. D. C. Prod. 6-661). Capitula 
homogamous, equal-flowered. Corolla regular, 5-cleft, 
tube 10-nerved. Filaments papillose; anthers prolong- 
ed into filiform appendices. Stigmas diverging. Achae- 
nia oblong, compressed, transversely rugous. Pappus 
many series, short. — Herbs, with petioled, cordate leaves, 
and terminal, corymbose capitula. Involucre globose, 
imbricated. Scales hooked at the point Corolla pur- 
ple, varying to white. Himalayas. 

Sub-tribe. Sekratulbxb. Capitula many^/iotoeredt tn- 
volucra many series. Scales scarcely spintd, Flotoers 
hmntmhrodiie or dioicous. Corolla 5-cleJl, Filaments 
papil^''^, or pilose, Jinthers ecaudate. Jichttnia glab- 
^'*sppus pilose or feathery, 

109. Serratula (D. C. 6-667). Capitula usually 
homogamous, sometimes, by abortion, l-sexual, or the 
ray female. Corolla 5-clefl, sub-irregular. Filaments 
pilose. Stigmas diverging. Achaania oblong, compress- 
ed hilum oblique. Pappus unequal, hairs many series ; 
rough, not annulate.-^Unarmed or prickly herbs. In- 
volucre ovate, scales imbricated, the exterior ones 
shorter, spinulose; interior long, scariose at the apex. 
Receptacle fimbrUlate. Coroila purple or white, never 
yellow. Himalayas, Cochin China. 

110. JuRiifEA (Cass. D. C. 6-673). Capitula homoga- 
mous. Corolla longer than the involucre. Stigmas 
distinct Achaenia obpyramidal, 4-sided, with an api- 
cular areola, afterwards growing into deciduous shield 
bearing the pappus. Pappus rising within a minute, 
calyciform margin, thick, unequal, barbellate. — Herba- 
ceous perennials, leaves white, tomentose beneatlr. In- 
volucre sub-globose or cylindrical, scales imbricated, 
unarmed, adpressed. Fimbrillse of the receptacle clefit 
into linear bristles. Flowers purple. Himalayas. 


U3BIATIFLORE, 

Tribe VI. Mutisiacejs. 

Sub-tribe. Mutisieje. Capitula veiy rarely l^oioersd^ 
usually 1 series of females in the marjginf the htrmapk- 

rodiie. Style thtck^ branches exteriorly very convex in 
the hernmphrodUe ones ; the exterior as well as the superior 
paH of the style tmberulous or glabrous. Pollen qflen 
slightly elliptic. Shrubs or largenerhst with larger hand- 
some capitula, 

Div. II. Eukutisiba. Anthers caudaU, 

111. AizfSLiJBA (D. C. 7-13). Capitula 3-flowered, 
homogamous. Corolla tabular, bilidiiate, exterior lip 8- 
interior 2-Gleft Anthen appendicidate, with long spun 


at the base. Stigmas exserted, obtuse, glabrous, often, 
by abortion, unequal, acute, or one altogether abortive. 
Achsenia terete, villous, erostrate. Pappus 1 series, 
setsB elegantly plumose,— -Herbaceous perennials ; stems 
erect, simple. Involucre cylindrical, scales lanceolate, 
acuminated, imbricate. Receptacle naked, Flowers 
purple. [This genus is dedicated to the late Dr. White- 
law Ainslie, of Madras, an honour well merited in 
return for his most valuable Materia Medica of Hin- 
doostan.] Himalayas. 

112. Gerbera (Gron. Linn. D. C. Prod. 7-15). Capitula 
many-flowered, heterogamous ; ray florets 1 series, ligu- 
liform. Corolla bilabiate, exterior lip 3-toothed, elon- 
gated in the ray; interior bidentate in the disk, bipartite 
in the ray, of the ray cirriform. Anthers glabrous in the 
disk, wanting in the ray. Achsania more or less ros- 
trate. Pappus 2 series, setoso-paleaceous, serrated, 
equal. — Perennial herbs; scapes 1-ceubalous. Involu- 
cre scales adpressed, oblong, receptacle naked. Flow- 
ers yellow or reddish, pappus reddish. Himalayas. 

113. Oreoseris, (D. C. 7-17). Capitula heteroga- 
mous, radiate-like; marginal florets female; disk her- 
maphrodite. Corolla bilabiate, 2-3-cleft, ^terior lip 
of the ray ligulate, 3-cleft. Anthers long-spurred, spurs 
laceratecl at the point. Style tumid at the base, branches 
short, obtuse. Achsenia oblong, pub erulous. Pappas 2 
series, setsB serrated, equal — Herbs; radical leaves 
lyrate or pinnatifid, tomentose beneath. Scape 1-cepha- 
lous. Involucre two or more series, scales acuminated. 
Receptacle naked. Flowers yellow. Himalayas. 

114. Borniera (D. C. Prod. 7-18). Capitula many- 
and equal-flowered, homogamous. Corolla bilabiate; 
exterior lip 3-dentate, erect ; interior, bidentate, revolute. 
Anthers surmounted by long, lanceolate, acuminate ap- 
pendages, spur bearded at the point. Achsenia elon- 
gated, shortly beaked. Pappus several series, bristles 
rigid. — Perennial, stemless herbs ; leaves long, petioled, 
sagittato-cordate ; scapes l-cephalous. Involucre sub- 
campanulate, 2-3 series. Receptacle naked, alveolate. 
Corolla purplish. Himalayas. 

115. Lxucomerib (Don. D. C. 7-25). Capitula 4-6- 
flowered, homogamous. Corolla tubular, 5-cleft, lobes 
linear, sub-callous at the apex. Anthers elongated, 
caudce plumose. Style bulbus at the base, scarcely ex- 
serted; branches short, obtuse, glabrous. Achssnia 
covered with silky villi surrounding the apex, like caly- 
cled pappus. Pappus several series, rough, rigid. — 
Shrubs or herbs; leaves alternate, tomentose beneath. 
Capitula corymbosely fascicled. Involucre glabrous, 
cylindrical, imbricated. Receptacle naked. Corolla 
purplish ; anthers white. Himalayas. 

116. Dicdha (Less. D. C. 7-35, R. W. leones 1140). 
Capitula homogamous or heterogamous. CoroUa of the 
disk regular, 5-parted ; of the ray, in heterogamous cap- 
itula, neuter, ugulate, bilabiate or roundish tubulate. 
Anthers long, caudate, caudss bearded. Branches of 
the style short, erect, obtuse, hispidulous at the apex. 
Achasnia turbinate, often 10-rib bed. Pappus two or 
more series. — Sufihiticose or herbaceous. Leaves al- 
ternate. Capitula solitary. Involucre campanulate. 
Scales obsoietely many-nerved, sometimes pungent 
Receptacle alveolate, flowers white or purple. Pen- 
insula. Common in the Coimbatora diimct, in arid, 
gravelly loils. 
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LIGVLIFLORM. 

Tribe VIIL Cichokacejs. 

Sub-tribe. III. Htoserideje. lUctpiadt tpaltwtow. 
Pappus crown-dike or many pakm, 

117. CicHORiuM ^oum. D. C. Prod. 7-83). Capitula 
many- or several-flowered. Achasnia obovate, sub- 
compressed, striated, glabrous. Pappus consisting of 
1-3 series of numerous, short, obtuse squamellse. — 
Erect, ramous herbs. Capitula sessile in the axils of 
the upper leaves or terminal. Involucre double, ex- 
terior short, about 5 leaves, interior long, about ^10- 
leaved. Receptacle flattish, epaleaceous. Flowers 
light blue. Plant bitter, becoming edible by cultiva- 
tion. Himalayas, Patna. 

Sub-tribe. VI. Scorzonereje. Receptacle epaleace- 
ous ; pappus paltolaie^ paleola rough or plumose, 

118. TRAGOPoaoN (Toum. D. C. 7-112). Capitula 
many -flowered ; florets of the ray often radiant Achse- 
nia with a lateral areola, more or less muricated, long 
beaked. Pappus plumose, flve of the ssBta longer and 
naked at the apex. — Biennials or perennials ; roots thick, 
lactescent ; stems herbaceous, erect Capitula terminal. 
Involucre 1 series. Receptacle epaleaceous, foviolate. 
Himalayas. 

119. ScozoNERA (D.C. Prod. 7-117). Capitula many- 
flowered. Achsenia estipitate, beakless, with a lateral 
areola. Pappus many series, plumose or rarely rough. 
— Herbs; roots fusiform or tuberous. Leaves usually 

uite entire, rarely dentate, or pinnatifid. Stem simple, 
-cephalous. Involucre imbricated. Receptacle naked. 
Flowers purple, or oftener yellow, with the ligulse of 
the same colour, or purple. Himalayas. 

120. PicRis (Juss. D. C. 7-128, R. W. Icon. 1148). 
Capitula many-flowered. Achsenia terete, attenuated 
at both ends, rugulose with a terminal areola, beak 
none or short. Pappus of the disk plumose, 2 series, 
exterior shortest. — Herbaceous plants. Capitula pe- 
duncled. Involucre 2 series. Receptacle naked. Al- 
pine plants, Himalayas, Neilgherries. 

Sub-tribe. VII. Lactuceac. Receptacle epaleaceous 
or rarely paleaceous. Pappus hairdihe, fugaceous, sqfl, 
silvery while, 

121. Lactitca (Toum. D. C. 7-133). Capitula few- 
er many-flowered. Achssnia compressed, wingless, 
abruptly terminating in a filiform beak. — Herbaceous. 
Capitula paniculate. Involucre cylindrical, calyculate- 
ly imbricated, 2-4 series. Receptacle naked. [The 
essential distinction of this genus is the filiform beak of 
the achsenia, which is most marked in tlie common 
garden lettuce, but does not exist in eitlier L. glabra 
or L, Heyneana^ the only two Indian species Ihave 
examined. The former of these seems to associate 
better with Microrh/nchus ; the latter with Brachyram- 

Himalayas. The Coromandel species do not 
elong to the genus, hence it is not a Peninsular genus, 
at least so far as I am aware. 


122. Taraxacum (Haller. D. C. Prod. 7-146). Capi- 
tula many-flowered. Achasnia oblong, striated, muri- 
cated along the ribs or spineliose at the apex, prolonged 
into a long beak. Pappus pilose, many series, very 
white, — Stemless, perennial herbs; leaves all radiaiL 
Scapes usually piped, 1 -cephalous. Involucre double, 
exterior scales small, interior 1 series, comulate at the 

f ioint. Receptacle naked. Flowers yellow, exterior 
igulfle often reddish. Himalayas, Oude. 

123. IxERis (Cass. D. C. 7-151). Capitula many- 
flowered. Achmnia oblong, acutely lO-costate, beaked. 
Pappus pilose, 1 series. — Herbaceous. Stems naked at 
the apex, corymbose. Involucre ovate, 1 series, with 
3-5 calyculate scales. Receptacle naked. [This ge- 
nus, so far as I can loam from written characters, is not 
distinct from Lnciuca, L, saliva, being ai)parently about 
as justly referable to the one as the other.] Himalayas. 

124. Brachyramphus (1). C. 7-17fs R. W. leones 
1146). Capitula 10-15-iluwered. Achienia oblong, 
muricate, suddenly attenuated into a short beak, neither 
angled nor costate. Pappus many series. — Herbace- 
ous; capitula racemosely spicate. Involucre oblong, 
imbricated, the scales scariose on the margin. Recep- 
tacle naked. A common weed — often mistaken lor 
some kind of Swine thistle. 


125. MicRORHYr^ciius (Less. D. C. 7-180, R. W. 
Icon, 1145). Capitula several-flowered. Aclnenia 4, 
rarely 5-angled, sub-rostrate at maturity ; beak wanting 
in me ovary. Costae thick, sub-rugose. Pappus 
pilose.*— Herbaceous perennials. Involucre cylindrical, 
calyculate, imbricate at the base. Receptacle naked. 
Flowers yellow. Widely diffused, humble plants, ex- 
tending firom tlie sea beach to the highest peak ol 
Dodabet. 

126. SoNCHUs (Cass. D. C. 7-184, R. W. Ic. 1141-42). 
Capitula many-flowered. AchaBnia wingless, compress- 
ed, orostrate, longitudinally costulate. Costulas often 
transversely tuberculato-muricate. Pappus soft, most 
slenderly filiform. — Herbaceous, polymorphous plants. 
Involucre imbricated. Receptacle naked. Flowers 
yellow. Every where. 

127. Youngia (Cass. D. C. 7-102, R. W. Icon. 1M7). 
Capitula about 12-flowered. Corolla pilose at the apex 
of the tube. Achsenia oblong, compressed, sub-trigo- 
nous, striated, beakless, attenuated at both ends. Pap- 
pus pilose, scarcely denticulate. — Herbaceous plants; 
inferior leaves lyrate or pinnatifid. Capitula paniculate. 
Involucre cylin^ical, 8-leaved, with about 5 calyculate, 
accessory scales. Receptacle naked. [D. C. considers 
this a good genus, but adds that all the species require 
to be re-examined.] A common weed, growing in 
waste ground among rubbish, &c. 

128. Prenanthes (Cass. D. C. 7-194). Capitula 3-5- 
flowered. Style exserted. Achenia attenuated at the 
base, sub-cylindrical or sub-pentagonal, truncated. Pap- 
pus many series, pilose, rigid. — Herbs with entire or 
dentate leaves. Capitula racemose or paniculate, droop- 
ing. Involucre 4-*^leaved, cylindrical, calyculate at 
the base. Flowers purple. Himalayas, Java. 

L 
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Sub-tribe VIII. Hieracieje. Receptacle epaleaceous. 
Pappus filifomty rigid, fragile, becoming dirty white or 
yellow, 

1129. Hie RAC I uM (Linn. D. C. Prod. 7-199), Capitula 
many-flowered, homocarpous. Achsenia erostratO) striat- 
ed or sub-prismatic. Pappus setaceous, 1 series, bound 
the short annular margin of Uie achsenium. — Peren- 
nial herbs, sprinkled all over with dentate, glandulose 
or stellate hairs. Involucre polyphyllous, scales un- 
equal, imbricated. Receptacle naked, scrobiculate. 
Flowers yellow. Himalayas, Khassya Mountains. 

ISO. Dvbtjea (D. C. 7-247). Capitula many-flower- 
ed. Achecnia compressed, striated, ending in a short 
thick neck. Pappus many series, white. — Herbs with 


undivided, dentate leaves. Capitula few, sub-corym- 
bose. Involucre campanulate, imbricated, exteriorly 
hispid or prickly. Corolla yellow. Himalayas. 

181. Mttlgedium (Cass. D. C. 7-247, R. W. Icon. 
1144). Capitula many-flowered. Achaenia glabrous, 
compressed, often nerved on both sides, attenuated up- 
wards into a short, thick beak, expanding at the apex 
into a cup-shaped disk. Pappus one or several series, 
setae rigid, rough, greyish or white. — Erect, ramous 
herbs, with pinnatifld leaves and racemose or panicled 
capitula. Involucre calyculately imbricate, that is, the 
exterior scales are much shorter and sub-imbricate. 
Receptacle naked, foviolate. Flowers blue or purple. 
Alpine plants, both in India and Europe, Himalayas, 
Neilgberries, 


EXPLANATION OF PLATE 131. 


1. Pluchea Tndina. Natural size. Copied from Rox- 
burgh’s drawing, lodged in the Calcutta Bot. Garden. 

2. A detached capitulum, showing the imbricated in- 
volucre and form of the scales. 

3. . same cut vertically, showing the receptacle, 

4 ’ detached female floret with its palea. 

h . male floret. 

0‘, The same split open to show the insertion of the 
stamens. 

7. A female floret split open. 


8. A detached palea. 

9. Anthers. 

10. Branch of the style, 

11. Achaenium, showing its angular conical form. 

12. The same cut vertically, showing the erect seed. 

13. 14. The figures, of the male and female florets, 
appertaining to the original drawing. The rest of the 
analysis was prepared from a dried specimen which 
accompanied the drawing. 


EXPLANATION OF PLATE 132. 


1. Guizoiia olei/cra. Natural size, from a cultivated 
specimen. 

2. A detached ray floret with its palea. 

3. A disk hermaphrodite floret, showing the ring of 
hairs at the base of the corolla. 

4. Disk floret split open, to show the insertion of the 
stamens, with its palea detached. 


5. Ovule, separated from the pericarp, style and 
stigma. 

u. Mature achaenium* 

7. Same cut transversely. 

8. Cut vertically, seed erect. 

9. Receptacle. Half the involucre removed to show 
the paleaj within. 


EXPLANATION OF PLATE 133. 


1. Microrhyncus sarmentosm. Natural size. 

2. An unexpandod capitulum, showing the involucre 
imbricated at the base, 

3. A detached floret 

4. Same split open, showing tlie inseption of the 
stamens. 

5. Anthers, back and front views. 


G. An immature achaBnium and pappus. 

7. A seta of the pappus. 

8. An achaenium cut transversely, 5-angled. 

9. Achaenium cut vertically. 

10* Embryo detached. 

11. Receptacle — naked, sub-alveolate. 


EXPLANATION OF PLATE 134. 


This plate contains analyses, similar to the preceding, 
of 8 genera, representing the Tribes of Compositae 
found in India. As the parts shown in each are the 
same as those named above, it does not seem necessary 
to go over each. I shall therefore simply name the 
genera, referring the reader to the preceding generic 
characters for fiulher explanations. 

I, Vericonlacej:. Vemonea cinerea. 


2. Eupatoriacex:. Ageratum conyzoides. 

3. Astkroihexs. Siegesbeckia orientalis. 

4. Sen£cionide£. r^tonia grandiflora. 

5. Ctnarejc. Tricholepis Candolliana. [An unde 
scribed species.] 

5. Cynabejs. Amberboa Indica. 

G. MuTiciACEx:. Dicoma lanugenosa. 

7. CicHORACEJE. Picris hieracioides y. Indica. 





HKtlAKTHBiB. 


Composite- SenecionidEj*: . 





UDUlPOSIT/E-CICHORACEiE. 



uunuh d^l Cvi4?u*wi <^.-2i!(;<2r/yMCrf. 


Microrhyncus SARMENTOSUS. (D.C.) 
micethoju-pconJ^cf LiACTUOA - SARMENTOSA.{H,W0 












1EBEL1E/1‘: . 


J OBELIACE.^:. 
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CAMPANULTNEu®. 

Pafising from the Epigynous, Monospermous group of Aggregata', including Valerianoie, 
Dipsacece, and ComposiU/i^ wo outer upon the consideration of a new series of Epigynous 
families, dift'ering from the preceding in having several-colled ovaries with numerous ovules. 
These have been associated under the above name, as being more nearly allied to each other 
than to any other families. They were, in the first instance, combined into one order by 
Jussieu, under the name of Campanulacem. From this Brown separated Goodenoxnea^ and 
Stylidiew, and indicated Brunoniacec/i as the type of a new Order: but retained Loheliacets as 
a section of Campantilacccv^ in which he has been followed by Alph. Do Candolle and Arnott. 
Bartling, however, considered that section entitled to rank as a distinct order, and has been fol- 
lowed by all subsequent writers. He, at the same time, grouped these orders into a class, which 
he designated Camtanultn^, which has been adopted by Endlicher and Meisner. 

As a single order, the plants associated in this class would assuredly lorm a somewhat 
heterogeneous assemblage, but notwithstanding they all appear so nearly related that J should 
not be surprised to sec several of these families reunited and reduced to the rank ot sub-orders, 
which, while they served all the purposes of practical convenience, would I think prove more 
in accordance with the principles of a natural arrangement, the object of which is to form 
circular groups, linked together by few but comprehensive characters. Of this description 
Endlichor's character of his “class’’ Campanulina* may be taken as an example : 

“Herbs or shrubs, rarely arborious. Leaves alternate or op])osite. Stipules none. Flowers 
bisexual, inflorescence various. Tube of the calyx adherent to the ovary, with the limb superior, 
rarely free. Corolla perigynous or rarely hypogynous, regular or irregular. Stamens inserted 
with the corolla, sometimes scarcely distinct from it. Ovary rarely 1-cclled, usually several- 
celled. Ovules rarely definite and erect from the base, very often numerous, ascending, ana- 
tropous, attached to central placentae. Fruit capsular, baccate, or nucamentaccous, J- or 
many-seeded. Seed albuminous, rarely exalbuminous. Embryo central, orthotropous radicle 
inferior.” 

The plants embraced within this character are all nearly related to each other by numerous 
intermediate characters, while they present various points of relationship with surrounding 
orders, which, however, ^are more or less weakened by suh-division into so many independent 
families. Suh-division is however indispensable to enable us to grapple with the host of species 
it includes; but it still remains a question to he solved by the researches of tlie I hilosoplacal 
Botanist, whether these sub-divisions ought to retain the rank of independent families or of sub- 
orders. This question it is not my intention to examine, as it would lead me into details incom- 
patible with the object of this work, which is rather to place before the Indian Botanist a view 
of the science as it iiow exists, than to attempt innovations, which I have neither the means nor 
leisure to work out to a satisfactory conclusion. 


LXXXVIIL— LOBELIACE.*:. 

A considerable family of, for the most part, herbaceous jdants, most abundant in tlie 
tropical and sub-tropical parts of America, but aUu met with in Europe. In the tropical parts 
of India they are rare, except in alpine tracts, where they are more irequent, but no where 
numerous, as regards species, though individually abundant. „ • i- 

It is a curious family generally easily distinguished by the way in which the corolla is split 
along the back, and by the anthers being united, as m Compositic, iorming a tube round the 
style. Being nearly related to CawpanM/orerP, Jussieu placed the genera, 
that order, and Mr. Brown retained that distribution of them in his Flora of New Holland, but 
formed a sub-order of them. Since that time. Botanists generally seem to have agreed myunk- 
ing that these two families should be kept distinct partly, perhaps, d not principally, 
the great difference in their properties which, in this, are intensely acrid and pmso lous, m that mild 
and innocuous. As regards^ habit and organization, they are very much alike, with the exception 
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of the cleft, irregular corolla and united anthers of the one, and regular corolla and free anthers 
of the other. 

Character of the Order. Calyx 5-lobed, more or less adnate to the ovary, lobes usually 
e<)ual and persistent. Corolla persistent, more or less divided, the lobes or petals alternate with 
the divisions of the calyx, often irregular, two- or one-lipped, or two petals free and three united, 
sometimes nearly regular; the tube entire or cleft longitudinally, the fissure between the lobes of 
the smaller lip, before flowering, inferior, afterwards, through a twist of the flower (resupination), 
usually above or opposite to the axis of inflorescence. ^Estivation sub-valvate. Stamens 5, al- 
ternate with the lobes of the corolla, sometimes free, sometimes attached to the petals: filaments 
usually free at the base, more or loss united above : anthers connate, two-celled, introrse, opening 
longitudinally; the inferior ones smaller, usually furnished at the apex with a tuft of hairs or 
bristles; tire upper ones naked or bearded. Pollen, when dry, ovoid, smooth, often furrowed. 
Ovary inferior or half superior, two- or rarely oiie-celled, the placentae then parietal. Ovules 
numerous. Style 1 ; stigma bound by a ring of hairs, long, covered by the anthers, usually 2- 
Jobed. Fruit usually dry, opening at the apex by two septiferous valves, or more rarely by an 
operculum, or 3 lateral valves, or is indehisceiit. Seed numerous. Albumen fleshy. Embryo 
straight. 

Milky, herbaceous, or suffrutesoent plants, or rarely small trees, with alternate, exstipulate, 
peiiiii^ ’^ed leaves; inflorescence various, axillary, solitary, or racemose; pedicels twisted when 
bloo ^ ; flowers usually blue, but sometimes red or yellowish. 

Affinities. The structure and habit of the plants of this family very evidently associate 
them with those of Campanulacece and Goodenoviea*^ differing from the former in their irregular 
corolla, cohering anthers, and often more numerously-celled ovary : and from the latter in their 
indefinite, albuminous seed, and naked, not indusiate stigma. On such grounds these three 
orders are kept distinct by most modern Botanists, but the propriety of this sub-division may 
well be doubted. J ussieu at first united the whole, but afterwards separated Lobeliacece, which, 
since that time, has been kept distinct by nearly all writers, Alphonse De Candolle, Arnott, and 
Harvey, in his South African Genera, still, however, viewing it as only a tribe of Campanulave(B, 
For myself, I incline to ioin the minority, not thinking the distinguishing marks of ordinal 
value. Mr. Brown excluded the Goodenovica*, forming them into a new order, mainly on ac- 
count of their indusiate stigma. This seems a narrow basis for an order to rest upon. They 
are also near allies of some Compositcp^ especially Ciahoracece, agreeing in habit in their milky 
juice, in the irregularities of their flower, and in their united anthers : but differ abundantly in 
their sevcral-celled ovary, and numerous, albuminous seed. Brunoniacece and StylidetE are 
associated as very nearly allied orders, neither of them have representatives in this portion of 
India, and I am unacquainted with both. Both seem most anomalous forms, especially the 
former, which, aowever, judging from figures and descriptions only, seems scarcely well placed 
in this neighbourhood, but 1 cannot suggest a more suitable station, as it certainly has many 
points of affinity. 

Geographical Distribution. Out of about 300 species referred to this order, only 14 or 
15 are Indian, and these, with two or three exceptions, are alpine plants. Those found on the 
plains, generally inhabit moist ground, low wet pastures or the banks between paddy-fields. In 
America, Australia, and the Cape of Good Ho})e, they abound, but are more sparingly met with 
in the northern hemisphere, and are rare in Europe ; two only are natives of Britain. 

Propektirr and Uses. The milky juice of the plants of this family is, for the most part, 
excessively acrid, and some of the species of Lobelia are known to be intensely poisonous. 
Lobelia Tupa (Tupa Fenillei. Don), LoMia longifl/ora (Isotoma longiflora, Presl.), Lobelia 
infesta^ and Lobelia urens^ are all remarkably acrid and poisonous. Among the Indian ones no 
such properties seem as yet to have been discovered, as no mention of any of them occurs in the 
work of any writer on Indian plants. The name does not even occur in AinsHe's Materia 
Medica. It may however be well to look on them with suspicion, as it seems scarcely probable 
they can be innocent, while so many of the family are known to be the reverse. 
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REUARits ON Oenera AND Sp£ciE8. The old genus Lobelia has, by recent writers, been 
broken up, and no fewer than 23 genera of Lobeliacece now find the name Lobelia among their 
synonyms. To what extent all these genera are well founded I am quite unable to say, being 
^quaint^^ with only two or three of them. All the Indian species, except two, are still placed 
in the original genus, and I hare not specimens of either of the off-shoots for examination. The 
moot remarkaoie among the Peninsular species is undoubtedly L. ewcelsa^ so abundant on the 
Nei^herries, a most ungraceful looking plant, growing as it does to the height of from 8 to 12 
feet, ^e lower half quite naked, the middle thickly covered with leaves, and ending in a long, 
denif, tojiering spike of pale yellowish, or slightly variegated flowers, but so intermixed with 
biMti, as io be almost eeneealed by them. In Ceylon there is a nearly allied species, 
mmA U amneMea hj Moon (Wight's Ic. No. 1172). £. trichandra (R. W. Icon. No. 1171) 
ii^aaofihei^ species, neariy allira to L. Nieotianifolia^ and abounds on the western elopes of 
this Ndl^glimes, below Bispara, flowering in February and March. 


EXPLANATION OF PLATE 135. 


JMMf MeoHantfduL Flowering biandh. 

1. Detached flower. 

2. The same, the corolla removed, showing the epig> 
ynoiis insertion of the stamens, the anthers forcibly 
separated and each bearded at the apex. 

3. Ovary cut vertically. 

4 . cut transversely, 

5. Mature capsule after dehiscence. 

6. The same cut vertically, showing the position and 
attachment of the placentas. 


7. The same cut transversely, showing the inflexed 
placentiferous, carpellary margins, 

8. Half of the capsule divided loculindally as in 
natural dehiscence. 

9. 10. Upper and under surfaces of the leaves. 

11. Ovary of Lobelia exce/sa, showing that it is nearly 
free, not adherent to tube of the calyx as in the other 

All more or less magnified. 


LX X X I X.— C A M PA NULA CE A5. 

In the Flora of the world this elegant and innocent family holds a prominent place, em- 
bracing about 25 genera, and probably not fewer than from 450 to 500 species. These art 
widely distributed over extra-tropical regions, but within the tropics are very rare, except iii 
alpine situations. The plains of India only furnish three or four species, and not a single true 
Campanula^ those described under that name being all referable to IVa/ilenbergia, On tht 
Neilgherries there are three if not four Campanulas, and I think two Wahlonbergias, hence, as 
au Indian family, it is one of very secondary importance. Alph. De Candolle, who lias published 
an admirable monograph of the order, thus characterizes it : 

Character of the Order. Calyx usually 5-lobed, occasionally 3-6-8- or 10-lobed, ad- 
nate to the ovary, the lobes equal. Corolla, petals united (garaopetalous), regular, or rarely 
somewhat irregular, divisions alternate with the lobes of the calyx, valvate in astivaiion. Sta- 
mens 3-5-6-8 or 10, usually equalling, never exceeding the Jobes of the corolla, alteniato with 
them, and not adhering to the tube: fllaments usually dilated, membranaceous at the base 
anthers for the most part free, the cells bursting longitudinally before dehiscence. Pollen grajiij- 
(when dry) sphaerical, rough with minute papilla;. Ovary inferior, 2-1 0-ceJ led, in A/emem I* 
celled from the incomplete partitions. Ovules numerous, in Merciera 4. Styles more or Jess 
covered with caducous, collecting hairs. Stigma naked, sometimes bound with an indusiuin. 
usually branched, the branches equalling the cells of the ovary, erect in the flower-bud, hairy on 
the back, papillose within, diverging or recurved in the flower. Cells of the ovary, when equal 
to the lobes of the calyx, either alternate or opposite to them. Capsule dehiscing at the apex or 
sides, the valves for the most part bearing the partitions more rarely without valves, opening by 
pores or fissures. Seed numerous, small, embryo straight, albumen fleshy. ^ Herbaceous, rarely 
suifruticose, milky plants, most frequent in temperate regions. Leaves exstipulate, alternate, or 
rarely opposite, often dentate. Innorescence either deflnate, centrifugal or obscurely indeflnate^ 
in that case the flowers terminating, the lateral branches opening first. Flowers solitary or 
glomerate, generally pedicelled ; seldom involucrate. Corolla usually blue, s()LDetimes yellow 
or purple. 

M 
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Affinities. Passing over the relationship of this family with the others referred to the 
class CampanulinecB^ which scarcely require to be further insisted on, as they have been ad- 
verted to in the remarks on both the class and preceding order, I proceed to offer a few ob- 
servations on more distant affinities. Assuming that the class forms a circle (but which requires 
to be verified), or group of orders which are really more nearly related to each other than to 
any others in the system, we may look round to see what others are most nearly related to it. 
Among these, the Bicornes (Ericales Lind.), through Vacdniacece^ occupy a prominent place. 
Il is true the bulk of that group have inferior flowers, but a similar structure is also occasion- 
ally found in true Campanulinetr^ while the alternate leaves, plurilocular ovary, indefinite ovules, 
and albuminous seed, are common to both, as is, in many instances, the loculicidal dehiscence, to 
which Vacciniocece add opigynous insertion of the flowers. The Caprifoliaceous group, in- 
cluding Ruhiacece^ on the other side, presents many points of affinity in some of their genera, 
especially Hedyotidece^ which have valvate aestivation, and considerable similarity of habit, while 
otliers are widely distinct. Compositcr form a third allied group, but the almost uniform monos- 
permous fruit, exalbuminous seed, and remarkable venation of the corolla, easily keep them 
distinct, equally from this as from all other families. Indeed, duly considering the importance of 
the differences in comparison with the points of affinity, the relationship of the Aggregate? and 
Campanulinjc does not appear to me so near as most Botanists seem to view it. Some of the 
points on which considerable stress is laid, partaking probably more of the nature of analogies 
than ' es. These are all Epigynous groups, except Bicornes which forms the transition to 
the Hj|/v)gynous ones. 


Geoghaphic AL Disthibution. This is a pre-eminently extra-tropical family, only about 
yO out of 500 species being found within the tropics. They also prefer alpine regions, the 
greatest number of species being found in alpine countries : the Alps of Europe; the Caucassian, 
Altai, and Himalayan ranges, being all centres of habitation in the Northern hemisphere, while 
the Cape of Good Hope forms the principal one in the Southern. According to Alph. D. C., it 
is between the 36th and 47tn degrees of Northern latitude the greatest number of species is 
found, and he considers the mountains just named as their true native country. 

Properties and Uses. Under this head little can be said. The milky juice of some is 
acrid, but the opposite property is their predominating characteristic, and some few are used as 
food; none, I believe, are hold in esteem in medicine. As ornamental plants many are in great 
request. 

Remarks on Genera and Species. The flora of the Indian Peninsula affords but small 
scope for observations on this head, as about 7 or 8 species comprise the whole list. Of these, I 
have three referable to the genus Wahlenbergia^ one of which was long referred to the order 
Rubiacea?, under the name of Dentllla erecta^ the other two are alpine plants, very nearly 
related, and both found on the Neilgherries. 

Of Campanula^ certainly three species arc found on the Neilgherries, all of which are 
figured in the leones. The one given here, seems to me a capitate variety of C. fulgensy rather 
than a distinct species, but being so different in appearance, I have thought it deserving of re- 
presentation as well as the others. The accompanying analysis I have partly taken from other 
species. These two genera, Campanula and Wahlenhergiay are not easily distinguished, except 
when in fruit, the mature capsule supplying the essential distinguishing marks. In Campanula^ 
the capsule opLns by lateral pores or valves (see Figs. 10, 11, Plate 136), in Wahlenbergiay the 
dehiscence takes place on the apex (see Fig. 12, Plate 136), in other respects the structure of 
the two genera is very much alike. The position of the pores in the capsule of Campanula 
varies, and afford valuable sectional marks by which to group the numerous species of that 

f enus. In some they are seated near the base, and in others near the apex (see Figs. 10, 11). 
n the former case the capsule is usually drooping, in the latter erect. The genus is further 
divided into sections and groups by certain appeni&ges of the calyx, being present in one series 
and absent in another, by some having the capsule 5-celled, others 3-celled. With the aid of 
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these sections almost every species of this large genus (containing about 200 species) can, for the 
most part, be readily made out. r / i 


EXPLANATION OF PLATE 13G. 


CampaniUa fulgeru. Var. Capitula, flowering plant, 
natural size. 

1. Detached flower and bract. 

2. The same, corolla removed to show the insertion of 
the stamens and dilated base of their filaments. 

3. A flower cut vertically, showing the relative posi- 
tion of all its parts. 

4. Stamens, back and front views. 

5. Upper half of the style and stigma, the latter 
covered with its spreading, rigid, collecting hairs. 


fi. Ovary cut transversely. 

7. A capsule approaching maturity, with withered 
corolla still attached. 

8. Cut transversely. 

9. One cell opened vertically, style and stigma left to 
show the change of the latter after flowering. 

10. A mature capsule after dehiscence. 

11. Capsule of C. Alphonsii, after dehiscence. 

12. Dehiscing capsule of Waidtnhcrgia Indica. 

Ail more or less magnified. 


XC.-GOODINTOVIEiE. 

This family, according to De Candolle’s Prodromus, includes about 130 species. Two or 
three only, so far as I am aware, have yet been found in India, and a few in the Moluccas, nearly 
all the rest being natives of New Holland and the Australian Islands. One is a native of the 
Cape, and a few of the Coast of South America. As an Indian family, it is one of very secon- 
dary note, but is interesting in connection with the geography of plants. 

Character of the Order. Tube of the calyx more or less adherent to the ovary: limb 
4-5-lobed, entire or obsolete, persistent. Corolla gamopetalous, more or less irregular, tube split 
above, rarely 5-partible; limb 5-parted, 2- or rarely 1 -lipped, the middle lobes lanceolate, flat, 
the lateral ones thinner and more corolline; aestivation induplicate, rarely obsolete. Stamina 
united with the corolla, not with the style, alternate with its lobes; filaments distinct; anthers 
united or oftener free, continuous with the filaments, 2-celled, bursting longitudinally. Pollen 
simple or compound. Ovary 1-2- or 4-cclled; ovules few or numerous. Style simple or rarely 
double. Stigma fleshy, surrounded with a cup-shaped membranaceous indusium, entire or 2- 
lobed, ciliate or naked. Fruit various, capsular, many-seeded with the septum, when present, 
usually parallel with the valves, or drupaceous, or nucamentaceous with definite seed. Seed 
erect, albuminous with a thick testa. Embryo straight, foliaccous; radicle inferior. Shrubliy 
or herbaceous, not lactescent plants, variously hairy with alternate, exstijmlate, simple, entire, 
dentate, or somewhat incised leaves. Flowers distinct. 

Affinities. This family is nearly related to CampanulacecB and Loheliaceos from which 
it principally differs in the curious cup-shaped indusium of the stigma, and the want of milky 
juice. Lindley formerly divided the order, as established by Brown, by the elevation of the 
sub-order Scaevoleoe, to the rank of a distinct order, under the name of Scoivolacece^ a course in 
which he was not followed by any other Botanist, and which, on reconsideration, he has relin- 
quished, as they arc again united in his “Vegetable Kingdom.” On the mature of the stigmatic 
indusium, which forms so important a feature in this family, considerable diflference of opinion 
exists between Drs. Brown and Lindley. The former asks, “Is this remarkable covering of the 
stigma in these families merely a process of the apex of the style.? or is it a part of diKliiict 
origin though intimately cohering with the pistillem.? To the latter of these hypotheses he 
seems inclined to give the preference, viewing it, as I understand him, as composed of a series of 
modified stamina. Lindley, on the other hand, regards it “as nothing more than a remarkable 
prolongation of the rim which surrounds the stigmatic surface of Hoathworts and of the plates 
which cover the style of Crane’s bills (geraniums) and Balsams. It is in fact the upper free 
extremity of the carpillary leaves, distinct from that prolongation of the placenta, which is 
named the style and stigma.” Between two such authorities, it would savour of presumption 
my attempting to decide, but for myself, I think the latter the more simple and probable of the 
two explanations of its origin. The aestivation m this family is also peculiar. The edges of 
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the petals are thinner than the middle, and in place of over-lapping each other or imbricating, 
they are folded inwards, so as, in the words of Dr. Lindley, “to assume the appearance of wings, 
belonging to a triangular back,” 

Geographical Distribution. Only one genus, Scievola, of 14 referred to the order, is 
found in India, the rest belong to the Eastern Islands, Australia, the Islands of the Southern 
Ocean, and Africa, and a few in tropical America. Of the 57 species, assigned to the genus 
Sca volu, 3 are said to be found in India. I have not myself, however, met with more than 1, and 
that I have gathered in Ceylon, and on both the Coromandel and Malabar Coasts, and received 
</)e<*iinen8 from the Tenasserim Coast. Of one D. C. adds, “Cor. ex Rheede intus tomentosa.” 
Thi8 I find, as regards the tube, in specimens from both Maulmein and India, and it forms part 
of Roxburgh’s description of S. Taveada^ whence I suspect the S, Bela Modagam is really, as 
Mipj)osed by Roxburgh, identical with his plant, and that Southern India, in place of three, has 
blit one species. Scind possesses another. Several of the species are widely distributed. 

Properties and Uses. On this subject little is known. The leaves of S» Taccada 
eaten by the natives. The Malays use the pith for making artificial flowers, &c., as the Hindoos 
use that of JEechenomene aspera^ and Rheede states that the Malabar plant is used as an 
emollient ^ promote suppuration of boils and tumours. 

Remarks on Genera and Species. Under this head I have but little to say. As 
already remarked, 3 species of Sccevola are assigned by De Candolle to India, of these I only 
know one, that figured ; whether the other two are varieties of it or destinct species, I am unable 
to say. The only other species, with which I am acquainted, is one from Scind, specimens of 
which were communicated by Mr. Stocks, of the Bombay Medical Establishment. So far as 
the character and description goes, it accords with S» Plumieri^ but as there are others which it 
has, and which could scarcely have been overlooked if present in the plants described, I should 
not be surprised to find it prove a new species. The following extended specific character 
drawn up by Mr. Stocks, accompanied the specimens, which 1 insert, to enable Botanists, having 
specimens of the true plant, to compare and determine the identity or otherwise of the American 
and Scind plants. I give it under Mr, Stocks’ name (though he does not now think it a new 
s|>ecies) so that, should it prove new, he, as the discoverer, may have the honor of naming it. 
•‘Scfcvola uvifera (Stocks’ MSS.), shrubby, glabrous, decumbent at the base, ramous, branches 
fleshy: axils nearly naked: leaves from oval to obovate, entire, succulent, narrowing towards the 
base into a short petiol: cymes axillary, about the length of the leaves, peduncles somewhat 
compressed : bracts linear, fleshy : limb of the calyx cup-shaped, entire or 5-6-crenate: lobes of 
the corolla fimbricated towards the base: stamens glabrous: anthers terminated by the inflexed 
apex of the connectivum: ovary marked with JO coloured lines: drupe dark purple; putamcn 
jiyreform, 10-sulcated, rugous. 

“Allied to S. Plumieri, if not indeed that plant. The hairs in the axils are scarcely visible 
with a lens. la size, shape, colour, bloom and consistence of the flesh, the fruit resembles a 
black grape.” 

I shall endeavour to find room for a figure of this plant in the leones. 


EXPLANATION OF PLATE 117. 


1. SctKvola Taccada (Roxb.l natural size. 

2. Corolla detached and split open, to show the hairy 
tube and membranaceous margins of the lobes. 

3. Ovary, calyx, stamens and pistil, showing the in- 
dusium ot the style, within which the proper stigma 
lies concealed. 

4. Detached stamens. 


5. Ovary cut vertically. 

6. — cut transversely. 

7. A detached nut splitting at the apex. 

8. A seed cut vertically, showing the large embryo 
and spuing albumen. 

9. Embryo detached. 
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This order, if such it bo, rests on a single species, the well known Spenoclea Zeylanica, (»f 
Willdenow and Roxburgh, very common in moist, cultivated ground in this country. It is one 
of those out-lying plants that declines associating with any, as yet known, family, but which 
seems to approach Campanulacecs more nearly than any other, wanting, liowever, several puiiiis, 
deemed essential in that family, which precludes its admission as a genuine meinbor. Dr. 
Martius, who first indicated it as the type of an order, places it between Hu\)iaceie and Canv 
panulacesc. Lindley, in the 2d edition of his Nat. System, adopted \t as a suVorder of 
Campanulacece, in which he was followed by EndVieher. Meisner and De Candolle ado\)\ \bo 
order, the latter placing it at some distance from the Cainpanulaceous orders; and lastly Lindle), 
in his Vegetable Kingdom, has, for the present, reduced it, \dacing the genus with two others ;\s 
“anomalous genera'*'* at the end of his CampanulaoeHc, waiting the discovery of cou\paninnH 
better suited to indicate its true station. 

Amidst such diversity of opinion, among the lights of the science, 1 do not fo*! invseU' 
competent to arbitrate, but at the same time, considering that the readers ol ihis wtwU should 
be put in possession of all the information 1 can furnish on such litigated questions, 1, for the 
present, adopt the view's of Martius and Do Candolle, as alVording an opportunity of furnishing 
a figure and description of a plant wdiich has provided materials for so much difierenee of 
opinion. My own opinion, so far as my imperfect acejuaintance with Campaiinlacoa* justilies 
me in expressing it, is in favour of separation. The deciduous corolla, the insertion of the 
stamens on its tube, not on the calyx, the short styles, and capitate stigmas, without collecting 
hairs; the central, pendulous, fungoid placentae, circumscissile dehiscence, and, above all, the 
very sparingly albumenous or almost cxalbumenous seed; form such a combination of characters, 
as leave no room to doubt the propriety of keeping this genus altogether distinct, rather than 
placing it at the tail of another order, waiting the discovery of companions, as, in that situation, 
its peculiarities may not be so clearly brought to light. De Candolle thus defines the order, with 
the exception of one or two slight modifications I have introduced. 


CuARACTEa OF THE Orper. Tube of the calyx adnate to the ovary, limb 5-parted, lobes 
round on the margin, iiiflexed, persistent, finally connivent over the ovary. Corolla deciduoiiH, 
5-narted, lobes inflexed. Stamens 5, sub-sessile on the sinuses of the corolla; aiiUiers roundish, 
2-celled, dehiscing longitudinally. Ovary 2-cellcd, many-ovuled. Styles very short, stigma 
capitate, bilohate, glabrous. Capsule membranaceous, 2-celled, cumiorm at the base, nuiny- 
seeded, circumscissile. Placentae fungo.se, pendulous from the apex of the sejdum. ^ecd 
tuberculate, minute, terete, sparingly furnished wdth fleshy albumen. Embryo straight, terete, 
radicle about twice as long as the cotyledons.— Herbaceous, erect, rainous, glabrous, annuals. 
Leaves alternate, lanceolate, cxstipulate, entire. Spikes terminal or leaf opposed, pedunclecJ, 
cylindrical. Bracts 3 or S-partite under the flower. Flowers smaJl, white. 

Affinities. On this head I have nothing to offer. That this family, if mich it be, is 
nearly allied to Campanulacea^ seems certain, but that it does not belong to it is admitted on 
all h^ds The placentae are curious, two spongy, egg-shaped bodies, pendulous from the apex 
of the septum dissections of the seed tend to confirm Gicrtncr s description of its structure, 

as I fiKe embryo enclosed in a thin, fleshy albumen and very delicate, translucent, tuber- 

culed testa. 

Distribution. So far as yet known, this order rests on a solitary species, 

cal distribution. 


Properties. Unknown. 


N 
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EXPLANATION OF PLATE 138. 


SphenocUa pongoHum (D. C.) Natural size. 

1. An unopened flower. 

2. A flower further advanced with its bract and 
bracteoles. 

3. A flower freely expanded^ but the relative position 
of its parts not accurately preserved, the lobes of the 
corolla being placed too nearly opposite the lobes of the 
calyx. 

4. A corolla detached, and 5. Split open, showing the 
insertion of the stamens. 

6. Detached stamens, back and front views. 


7. Capsule, enclosed in the pexeistent eal^ 

6. C4yx opened to show the line of dehiscence of 
the circumscissile capsule. 

Unnumbered figwe beside the antbeis— top of 

the c^ule seen from within. 

9. Capsule transversely, two-celled. 

10. An old capsule, aner shedding its seed, showing 
the remains of the spongy, pendulous placentas. 

11. A seed. 12. Cut vertically, showing the embryo 
in situ. 

13. Embryo detached. 


XCII.—VACCINIACE^.. 

This is a beautiful family, including upwards of 200 species of shrubby or arboreous plants. 
They are for the most part extra-tropical; those found witnin the tropics being natives of alpine 
regions, where elevation compensates for the lower temperature of higher latitudes. In Southern 
India three or four species only have been detected, but it seems probable more will yet be found 
when wf i* better acquainted with their distinguishing characters. Three are natives of the 
Neilghc • o; one, perhaps distinct, is found on the Shervaroys, near Salem, and another, but not 
distinct from one of the Neilgherry ones, on the Pulney Hills. The same may be said of one 
fouud in Ceylon. On the Khassya Mountains, bordering Upper Assam, they are numerous, and 
there, the late Mr. Griflith wrote me, several of them are parasitical— a peculiarity one, onJj^ 
acquainted with the terrestrial forms, could scarcely anticipate; but perhaps he meant epi- 
phytical. 

Character of the Order. Calyx superior, entire, or with from 4 to 6 lobes. CoroJIa 
imbricated in aestivation, monopetalous, lobed as often as the calyx* Stamens distinct, double 
the number of the lobes of the corolla, inserted into an cpigynous disk; anthers with two horns 
and two cells, bursting by pores. Ovary inferior, 4- to 10-celled; style simple; stigma 
simple. Berry crowned by the persistent limb of the calyx, succulent, 4-10-celled; cells 1- or 
many-seeded. Seeds minute, pendulous when solitary; embryo straight, in the axis of a 
fleshy albumen; cotyledons very short; radicle long, inferior. Much branched, shrubs or trees, 
frequently evergreen, and occasionally epiphytes. Leaves alternate, undivided, without sti- 
pules, often with glandular notches. Flowers solitary or in racemes. Lindley. 

Affinities. On this head there is considerable diversity of opinion, some Botanists, 
among whom Endlicher now takes the lead, uniting this order and EricaoecBy others, and they 
forming the majority, considering the two families distinct, but so closely related, that they are 
always placed next each other, under the impression that the distinguishing features, the 
adherent ovary of the one, and the free one of the other, do not afford ground for a wider 
separation. Dr. Lindley, however, has recently taken a different view, and widely separated 
them by placing the one in his Hypogynous class, and the other in his Epigynous, with the whole 
of the Ferigynous one interposed. He considers them more nearly allied to CinchonaceiB than 
KricacetB^ an arrangement in which, I apprehend, he will find but few followers. For myself, 
1 feel disposed to coincide with Endlicher, from viewing the adherence, or non-adherence of the 
<*alyx, when placed in opposition to such striking peculiarities as those which unite these two 
families, as of secondary value, and one which, in such a case, ou^ht not to be so strong]}^ in- 
sisted on. The distinguishing feature of both orders is found in the curious, nay, unique 
structure of the anthers, common to both, but not elsewhere observed, and w^hicb, as will be 
seen on reference to the accompanying plates, is very remarkable. 

Apart from that character, there can scarcely be a doubt that VacciniacecB are very nearly 
related to both Caprifoliacece and CinchonavecBy and may be viewed as their r^resentatives in 
the Hypogynous sub-class. EticacecBy in like manner, though a Hypogynous family, becomes 
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connected with the Campanulaceous group, through Loheliacece (some of whose species have at 
least semi'Superior ovaries), on the one side, and VacdniacecB on the other. Endlicher seems 
to take a different view of their affinities, as, in place of adopting the usual course, and placing 
them beside Campanal and Cinchoiial groups, he removes them to the end of his monojpetalous 
division, and stations them next Umbel lifer®, the first of his polypetalous orders. The ad- 
vantage of this disposal I cannot trace, as he seems thereby to separate them from all those 
families to which all other Botanists consider them most nearly related. 

Anaong the Polypetalous groups, Bindley indicates EscalloniaceeB as the nearest relation 
of V acciniacece^ and Rubiacece and Dilleniacece as those occupying the same station towards 
EricacecB, 

Geogbapuical Distbibution. As already stated, this is an extra-tropical family, and 
most abounds in Europe and North America, also in Northern Asia. Many, however, are natives 
of the Andes of Peru, and it is probable some few extend southwards to those of Chili, but up 
to the present time, it is said, none have been found beyond the tropic of Capricorn. Two, 
however, are recorded from New Caledonia, lying under or rather to the south of that line. 
In Southern Asia, they extend from the Northern tropic to Ceylon, and I have published one 
(leones 1186), from Malacca, On the slopes of the Himalayas, and the oflT-shoots of that range, 
extending through Kliassya and Bootan, they are numerous, but always occupying stations at a 
considerable elevation above the sea. A truly tropical species has not yet, so far as I am aware, 
been found. 

PaopEBTiEs AKD UsKs. Even in those countries where they abound, these arc of no great 
value. The bark and leaves are astringent and tonic. The berries of several are agreeably 
acid, and in Northern Europe and America are much used as tart-fruit, and those found on the 
Neilgherries form no bad substitute, except in so far as a considerable dash of bitterness is 
combined with the acid. The people of Pasta in Peru make wine from the fruit of Thibaudia 
(Vacoinum ) macrophylla^ Nothing is known regarding the properties of the Indian species 
beyond the fact of their being, on their native mountains, exceedingly ornamental trees and 
shrubs, which will not thrive on the plains on account of the high temperature. 

Remarks on Genera and Species. Under iliis head much might be said, as it appears 
to me the genera have been either most unduly multiplied or so loosely constructed, as regards 
characters, that it seems, as they now stand in De Candolle’s Prodromus, impossible to determine 
whether a new species should be referred to Gaylussacia^ Thibaudia^ Agapetes^ Caratostoma or 
Vaccinium. I was led to this conclusion from the examination of about 30 species, derived 
from Europe, Asia and America, which I was under the necessity of entering upon, to enable me 
to refer about 20 Indian species, of several of which I had prepared drawings for publication, 
to their proper genera. The flowers and ovary of every species were caremlly dissected and 
compared with the characters of the several genera named above, and the only conclusion at 
which 1 could arrive was, tliat they all belonged to one genus, unless it might be considered 
desirable to divide them into more, from characters taken from the number and forms of parts of 
the flower, the horns of the anthers, &c. These last, however, I only deem of specific or at 
best sectional value. Representations of several of them will be found in plate 141, D. 

Having concluded this examination, I ventured to reconstruct the generic character of 
Vaccinium, which 1 published, with some general remarks on the genera of the order, in my 
leones, and which, as I have not since found occasion to alter, I shall introduce here, only slight- 
ly modified in the arrangement. It may, however, be well to suggest, for the consideration of 
those who have tetramerous species, to inquire whether they might not be ^parated, to form 
the type of a genus, or at all events a sub-genus. The only one I have examined, Gaylussacia 
dependent, seems sufficiently distinct to justify the latter, if not the former proceeding. 
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VACCINIUM. 

Calyx adherent, limb 4-5-lobed. Corolla tubular, 4f-5-cleft. Stamens 8-10, epigynous, 
anthers adnate, 2-celled, often furnished with 2 bristles on the back, the cells ending in a tube 
open at the apex. Ovary 4-5-celled, placentas ascending, usually bearing the ovules on the 
margin. Berry 4-5-celIed, often spuriously 10-celled, through the adherence of the walls to the 
thickened placentas. Seed several in each cell, testa coriaceous or somewhat bony : albumen 
fleshy: embryo orthotropous, radicle next the hilum. Trees, shrubs, &c. 

According to this character, it is of no moment whether the lobes of the calyx are large 
or small, whether the corolla is long or short, thick or thin: the anthers may or may not be 
bristled, but are always expected to have the cells more or less prolonged into tubes, and to 
have the number of cells of the ovary equal to those of the lobes of the calyx and corolla, 
with, more or less distinctly, free ascending placentas and a plurality of ovules. Such is the 
genus Vacciniumy as understood by me, when naming the following and several other still un- 
published species in my Herbarium. 

Dunal, in his monograph of the order VacciniacecBy retains Agopetea and Thibaudia; End- 
licher, Miesner and Lindley unite them. Kunth is followed by Miesner, in expressing a doubt 
as to w^ ber Ceratoatema is distinct from ThibnudWy and Hooker states that he ‘‘‘cannot 
uiiders' ’ what are the essential distinguishing marks between them.” Among the following 
are species which have been referred by different Botanists to Ceratostemuy Agapeiesy Thi- 
haudiuy Gaylussacia and Vacciniiim. Ik) determine among so many genera, it became indis- 
pensable to examine the characters of all with much care. After the closest scrutiny and 
careful dissection of the flowers of all the Indian species in my collection, side by side with 
several acknowledged Vaccinia from both America and Europe, I found it utterly impossible, 
from the characters given, to make out more than one genus among the Asiatic ones, the struc- 
ture being the same in all. By Roxburgh these would, perhaps, have been all referred to 
Ceratoatema: Wallich refers them to Thihaudiay while Don and Dunal form the genus Agapetea 
for their reception. Had long tubular flowers been a constant feature, 1 might on that account, 
aided by geographical distribution, have followed these authors, and, assuming that as its 
essential character, kejit up their genus. This, however, is far from being the case, and is 
therefore, as a generic character, useless. And on turning to Dunafs character of Vacdnluniy 
I find the corolla described as “campanulata, urceolata vel cylindrica.” 

In all the Indian ones it is either iirceolate or cylindrical. He describes the stamens as 
“limbo calycis inserta,” which is the case in all the Indian ones I have examined, and the fruit 
“Bacca calyce vestita globosa 4 aut 5 locularis loculis polyspermis, rarissimo 10 locularis loculis 
monospermis” wh’ch, except the last clause, is equally applicable to the fruit of all 1 have had an 
opportunity of examining. 7'he ovary, unfortunately, is not referred to in the character of 
either genus. The concluding clause of the character may, perhaps, account for Professor 
Lindley’s referring one of the species to Gayluasadoy which, while that clause remains as part 
of the character of Vacemiumy seems scarcely a distinct genus, the fruit having 10 cells with 
I seed in each being its essentially distinguishing mark. In all other points Dunal’s characters 
of the 2 genera are nearly word for word the same, and the abortion of all the ovules but 2 
in each of the cells converts Vaccinium into Gayluaaada and, unless care is bestowed in the 
examination, even that is not necessary, as a transverse section of a nearly mature fruit almost 
always presents the appearance of 10 cells with one seed in each, and I feel nearly certain that 
an examination of the ovary will show that but few of Dunal's 29 species have it 10-celled 
with a single ovule in each. G. dependenay an authentic specimen of which was most obligingly 
^'ommunicated to me by Mr. Gardner of Ceylon, has a 4-celled ovary, with numerous ovules, 
and is in fact a species of Vaccinium with very short anther tubes. 

Whether Ceratoatema can be kept distinct I am unable to say, but judging from the really 
essential points of the character, apart from the numerous non-essential ones introduced by 
Dunal, I think not. Thibaudia has one good distinguishing mark in the union of the filaments 
between themselves, and their attachment to the base of the corolla. But if that is to be taken 
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as the essential character of the genus, then both Macleanea and Anthopterus should be associ- 
ated as sub-genera, the collateral marks, derived from the calyx and corolla, being scarcely ot 
generic value in a family where these organs are so variable. 

Influenced by such considerations, I have, without hesitation, referred all the Indian sjx'c ics 
to Vaccinium^ with the sub-generic appellation Agapetes to mark their Asiatic origin, thus — 


Vaccinium (A) Leschenaujltii (R. W. V. arboreum, 
Lesch. not Michx. arhorta^ Dun. in D. C. Prod. 

Andromeda symplocifolia, Wall. L. No. 1522), arboreous, 
older branches alabrous, greyish white, ramuli pu> 
bescenti-villous : leaves shortly petioled, ovato-elliptic, 
serrated, acute, paler beneath, hairy on the costa: 
racemes axillary and terminal, about the length of 
the leaves. 

Neilgberries, frequent, flowering March and April, 
but usually to be met with, in difSsrent situations, in 
flower and fruit at all seasons. The berries, which are 
about the size of red currants, are agreeably acid, and 
make exceUent tarts, much resembUng in taste those 
made with the cranbenyus. Orycoc palvalris or O. 
macrocarjms* 

1189. VACcmiUM (A) NeiLOKBaaENSE (R. W.), shrub- 
by, glabrous, except me pubescent young shoots and 
leaves : leaves lanceolate, acute at the base, acuminate 
at the point, racemes lo^er than the leaves, axillary, 
usually connned to the extremities of the branches: 
flowers whitish or rose coloured, short, pedicelled, usual- 
ly furnished with a large foUaceoui bractea: corolla 
ovate, slightly pubescent: filaments hairy, anthers bris- 
tled, tubes duated towards the apex. 


On the low banks of streams, Neilgherries: abundant 
along the banks of the Pycarrah river for a mile or two 
above and below the Bungalow. Flowering during the 
dry season, from February till April. It is nearly allied 
by its technical characters to the former, but is evi- 
dently quite distinct. The large, foliaceous bracts, sup- 
plies the best distingmshing mark, but both in habit and 
locality it differs. Flowers usually white and smaller 
than mose of the preceding, smaller even tlian those 
of the specimen selected for representation. 

3. Vaccinium (A) rotuni)ifolium(R. W.), arboreous, 
glabrous, or with the ramuli slightly pubescent : leaves 
orbicular, coriaceous, entire or slightly crenulato-serrate. 
glabrous, racemes axillary and terminal, longer than the 
leaves: flowers urceolate, 5-lobed: filaments filiform, 
hairy: bristles of tlie anthers minute or wanting. — A 
small, very ramous tree. Leaves deep green above, 
paler beneath. Flowers pale pink, often streaked with 
darker lines, lobes of the corolla hairy. Berries about 
the size of a large currant, purplish red when ripe. 
Testa of the seed reticulate. 

I have only met with two or three trees of this 
^ecies, growing in a clump of jungle, behind Kelso 
Cottage. 


EXPLANATION OP PLATE 139. 

Vaednium rotundtfolium. Flowering branch, natural 6. Ovary cut transversely, 5-celled, with two rows of 
size. supeiposed ovules in each. 

1. Detached flower, with its bract 7. Placenta with its ovules. 

2. Corolla split open, showing the stamens. 8. A mature berry. 

3. Detached stamen, back and front views. 9. The same cut transversely. 

4. Calyx, ovary, and style, showing the prominent, 10. A seed. 11. Cut longitudinally, and 12. Trans- 

fleshy disk. versely. 

5. The same cut vertically. 13. Embryo detached. 


EXPLANATION OP PLATE 141. D. 


1 . 

2 . 

3. 

4. 

5. 


Back and front views of anthers of 

Vaccinium Wallichianum, exaristate. 6. V. Loschenaultii, anthers aristate, filaments ven- 

Vaccinium serpens, exaristate, spurred. tricose. 

Vaccinium venosum, cells large, sub-calcarate. 7. V. Griffithianum, aristae large, hairy. 

V. odontocerum, horns aristate. For figures of these species, see leones Plant Jnd. 

V. Dunalianum, aristate, filament short, dilated. Orientalis. 


CXIII._ERICACE.K. 

This large and beautiful family agrees in so many particulars with the preceding, and 8< 
much has been said regarding it under that head, that little remains to be added. They agree 
in similarity of habit, and inflorescence, in the form of their flowers, and structure of tlieir 
anthers and seed, and with some modifications in their geographical distribution. They differ, 
however, in the position of their ovary, in relation to the other parts of the flower, and in 
having a capsular, dehiscent fruit, in place of a baccate and indebiscent one. 

These differences are far from unimportant, and suggest the question, Ought they to have 
ordinal value assigned to them? Endlicher, no mean authority, replies in the negative, and 

O 
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s(roupB both undor one name; but most other Botanists seem to think otherwise, and keep them 
distinct. One advantage certainly attends their separation, it gives greater precision to the 
characters of both orders, without any resulting inconvenience, so long as they are kept together. 
The same rules apply to the disposition of orders in the general system, as to genera in an 
order ; and as examples are not wanting of hypogynous and epigynous genera meeting in the 
same order, so neither should an epigynous group of genera, so intimately related to a 
hypogynous order that there is no other line of separation, be denied the same indulgence. 
Analogy, therefore, is in favour of Endlicher^'s arrangement and, as already remarked, I coincide 
with him, in such a case, in attaching but secondary value to the extension of the calyx tube, 
and its cohesion to the ovary, and therefore esteem it a matter of no moment, whether we view 
these two groups as one order, cora[)osed of two sub-orders, or as two adjoining orders, but I 
cannot yet approve of their separation on such grounds as those adduced by Dr. Lindley. 

Chakacter of the Order. Calyx 4-5-cleft, nearly equal, inferior, persistent. Corolla 
hypogynous, monopetalous, 4-5-cleft, occasionally separable into 4-5 pieces, regular or irregular, 
often withering, with an imbricated aestivation. Stamens definite, equal in number to the 
segments of the corolla, or twice as many hypogynous, or scarcely inserted into the base of the 
corolla; anthers 2-cclled, the cells hard and dry, separate either at the apex or base, where they 
are furn>"''ed with some kind of appendage, and dehiscing by a pore. Ovary surrounded at the 
base b disk, or secreting scales; many-celled, many-seeded; style one, straight; stigma 1, 
undivided or toothed, or 3-cleft, with an indication of an indusium. Fruit capsular, raany- 
celled, with central placentae; dehiscence various. Seeds indefinite, minute; testa firmly 
adhering to the kernel; embryo cylindrical in the axis of fleshy albumen; radicle much longer 
than the cotyledons, and next the liilum.— Shrubs or under-shrubs. Leaves evergreen, rigid, 
entire, whorled or opposite, without stipules. Inflorescence variable, the pedicels generally 
bractoatc. Lindley. 

Affinities. Since the publication of JussIeu^s Genera Plantarum, most of the leading 
adherents of the Natural System of Botany have, certainly not without an occasional demur, 
adopted his views, in assigning a higher value to the varying forms of the corolla, than to the 
point of its insertion. His primary divisions, Acotyledons^ Mono^ and Di-cotyledons^ being based 
on physiological distinctions, arc universally admitted to be of a higher order than his secondary 
ones, Apetaloris, Mono^ and Polypetaloiis^ which are structural, and therefore liable to variation. 
Dr. Lindley, in his “Vegetable Kingdom,” moots the question. Whether these or the tertiary 
series, Hypogynous^ Perigynntis^ and Epigynous^ ought to have the higher value assigned. 
J iissieu, it is evident, from his having given Form the second, and Insertion the third place in his 
"‘Method,” attached the higher value to Form. De Candolle and Lindley advocate the opposite 
view, giving the preference to Insertion, I do not consider myself competent to decide between 
such high authorities, but think much may be said on both sides. Both are structural charac- 
ters, and both liable to variation, and inconstancy in the same families, or even among species 
of the same genera, while in some, it is hard to say, whether the insertion is Hypogynous or 
Perigynous, an example of which is furnished by the order under consideration; Jussieu, 
De Candolle and others, viewing it as Perigynous, Lindley as Hypogynous, while the very 
nearly allied order, or indeed, according to some, sub-order or section, Vacciniaceas ia Epigynous: 
a sub-class, by the way, with which De Candolle nominally dispenses as not being sufficiently 
distinct from the perigynous, which, however, he divides into two sections, Calyciflore and 
Corolliflore, nearly equivalent to the older divisions. 

Keeping these facts in view, it seems difficult to determine what advantage is gained by the 
change, beyond showing that both foundations are artificial, and that according as we build on the 
one or other, we establish a distinct and remote series of affinities, probably both equally con- 
venient in practice, and both equally wide of the truth. J ussieu, adopting the form of the corolla 
as the basis of his arrangement, places Ericaceae in the middle of the group of monopetalous 
orders ; while Lindley, adopting the point of insertton of the stamens as the basis of his, places 
the Erioal ailianoe in Uie midst of a long series of polypotalous ones. The ^eetion now to be 
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answered is, Which is the best ? Is the Erical alliance more natnrally sitnatod when associated 
with Ranales, Berberales, Rutales, Gereniales, &c., than it would be if associated with Echialcs, 
Bignoniales, Carapanales, Cinchonales, &c.? This question must be answered by better and 
more philosophical Botanists than I presume to consider myself ; but, so far as my own opinion 
goes, I own that I prefer the old place, from thinking the Erical alliance more nearly related to 
the Cinchonal and Campanal alliances, than to the Rutal and J^erberal. But while I thus adhere 
to the older arrangement, perhaps more from habit than philosophy, 1 still think we are greatl) 
indebted to Dr. Liiidley for striking out a new path to aid us in arriving at a correct knowledge 
of affinities, as it may prove the means of leading us to the discovery of many interesting 
relationships, hitherto overlooked, owing to our having had only one road by which to arrive at 
them, as, by showing us the same things in different lights and combinations, it may ere long be 
the means of indicating other paths, leading more directly to the still distant object in view, an 
jxrrangement of orders built on a natural, not artificial foundation, or in other words, on a 
physiological, in place of a structural basis. Should we ever attain that point of perfection, wc 
may then expect to see all variations of structure combined in our family groups, by whatever 
name designated, cohorts, alliances, classes, or all combined, ns so many parts of the general 
|)lan of arrangement. CinchonavecR may be quoted as a case in point, where a very heteroge- 
neous combination of structural forms is held together by a single physiological character. 

Gkograpiitcal Distribittion. The range of this family is extensive. As a whole, it 
may truly be called Cosmopolite, not so its sections. Ericecp.y including all the true heaths with 
inarccscont corollas, are confined to Europe and Africa, especially the Southern promentory of 
the latter; ‘‘Cape Heaths’' are proverbial. In Europe, though the number of species is small, 
the individuals are unlimited, extensive tracts of country being occupied by them, to the almost 
total exclusion of all other plants, except some grasses, rushes, &c. Andromideoi^ on the other 
hand, distinguished by their deciduous nowers, are common to Europe, Asia, Africa, North and 
South America, and a few in Australia; but I believe in all those countries showing, when 
growing within the tropics, an extra-tropical habit, by selecting the more elevated regions as their 
place of abode. 

In India, the Himalayas, and their off-shoots in Assam, Khassya, &c., furnish several species 
of Audromida, Gaulthcroa, and Rhododendron. The Neilgherries furnish one species of each 
of the two last named genera, and Ceylon an equal number, perhaps more. Of the nearly 
allied order, Epacrideae, Malacca furnishes one species, forming a connecting link between tlic 
Floras of the two countries, New Holland being truly the native country of that family, which 
there occupies the place the heath does in Africa. 

Medical Properties. This family is much more celebrated for its ornamental, than 
economical or medicinal properties, though not altogether deficient in these. In its ornamental 
capacity, it is nearly unrivaled in the Vegetable Kingdom. The true heaths are universal 
favourites in the green house, the Andromedas are about equally esteemed in the parterre, and 
the rich Rhododendrons^ Azalias, and Kalmeas, in the shrubbery^ In regard to their economical 
applications, little can be said for them. Among the Ericece, or true heaths, Caluna vulgaris, 
common Heather, is employed by fullers and dyers, while its tough branches are in universal 
demand for brooms, &c., it possesses considerable astringency and, where abundant, is a favourite 
food for bees, of which last property several species of Erica partake. The Andromedece are 
endowed with bitter and astringent properties, combined in some with resinous and aromatic 
virtues, w’hile the Arctostaphilos Uva ursi, has been long celebrated for its efficacy in the reliel* 
of renal diseases and other affections of the urinary passages. Its berries are austere and 
mealy, but those of some of the other species are said to be pleasant and edible. Some possess 
narcotic virtues in a mild form. The fruit of Gaultherea proemnbens, an American shrub, con- 
tains a pungent volatile oil, used as an anti-spasmodic and diuretic. That of the Neilgherry 
species is, on the contrary, the most mawkish, insipid fruit I almost ever recollect tasting. 
Among the RkodoreiBy narcotic properties of much intensity exist, which have been 
found useful in the treatment of Nervous diseases and Chronic Rheumatism. And the often- 
quoted ease of poifomng, during the retreat of the 10,060 Greeks, is attributed to eating honey 
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obtained from either iZ, ponticum or Azalea pontica. On the Himalaj^as, we are informed by 
Dr. Royle, the flowers of Rhododendron arboreum are eaten by the hill people, and made into 
Jelly by Europeans, neither of which useful applications has yet extended to the Neilgherries, 
the flowers there being allowed to bloom and fade unharmed by man, unless when added to a 
bouquet. Neither is the timber employed on the Neilgherries, probably owing to its seldom 
attaining sufficient capacity, the tree there being generally stunted in its growth. In the Upper 
Provinces the same high authority informs us the powdered leaves of K, campanulatum is used 
as snufl', and that the leaves of R. lepidoium are aromatic and stimulant. 

Remarks on Genera and Species. My acquaintance with the order is too limited to 
admit of my saying much under this head. The old genus Erica has been, by Mr. Bentham, 
retained in nearly its original integrity, and includes 429 species. The genus Andromeda was 
largely sub-divided by the late Mr. Don and others, many of whose genera have been retained 
by De Candolle. Endlicher has viewed the matter in a different light, and again reduced many 
of these. The few Indian ones I have examined lead me to adopt his views in regard to Don’s 
genus Picris^ which I have restored to Andromeda in the leones, Nos. 1198, 9, and J200. 

The order very naturally divides itself into 4 sub-orders or tribes, so far differing in habit 
as to be easily recognized, namely : 

.ABUTEiE. Corolla deciduous: fruit berried, indehiscent. 

II. AndromedevE. Corolla deciduous: fruit capsular, opening along the middle of the 
cells (loculicidal): buds scaly, 

III. Ericks. Corolla withering (not deciduous): fruit capsular, loculicidal, or rarely 
septicidal ; buds without scales. 

IV. Rhodoree:. Corolla deciduous, often deeply cleft: fruit capsular, spliting along the 
partitions (septicidal), flower-buds usually scaly. 

The two Neilgherry species belong respectively to the 2d and 4th of these groups, 
Gaulthcrea being Andromedeous, and Rhododendron, Rhodoreous. 

The ovary of Rhododendron presents a peculiarity of structure I have not observed else- 
where, nor seen noticed by any of the writers I have at hand to consult. The placentiferous 
margins of the carpillary leaves are acutely indexed, and do not coalesce in the usual way to 
form a single axillary placenta, but remain distinct, though in close apposition, bearing the 
})lacenta and o/ules on the* back, or under surface of the leaf! the upper one being considered 
the normal position. This curious structure I have attempted to show in Figures 9 and 10, 
Pbite 141. In this genus the stamens are, for the most part, twice as many as the cells of the 
ovary, in some they are equal, but in one, which I published (leones. No. 1203), they are in the 
proportion of 15 to 10, that is, 15 stamens to 10 cells. The relation existing between the 
number of stamens and cells of the ovary in this genus seems to merit further investigation. 

Andromeda and Gaultheria are both fully analyzed, B, and C. Plate 141, where it will be 
seen that the principal difference between them consists in the calyx of the latter becoming 
succulent, berry-like, while that of the other does not; it seems to form the transition from 
Arbutece to Andromedeoe, 


EXPLANATION OF PLATE 140. 

Rftododendron arbortum. Flowering branch a little that in the Neilgherry plant being of a brownish, rusty 
reduced, the detached leaf natural size. The drawing is colour, hence it is conjectured t&y are distinct species, 
taken from a Himalayan specimen. It difiers from the and that the names which have been respectively assign- 
Neiigherry plant in havii^ the under surfrice of the ed to them R, arboreum^ for the Himalayan tree, and R, 
leaves covered with whitish, farinaceous tomentum, nobUCf for the Neilgherry one, ought to be retained. 
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EXPLANATION 

A. 

Rhododendron arbortum (Neilgherry tree). 

1. Corolla detached and split open. 

2. Stamens, ovary, style and stigma, with the attach- 
ed bract. 

3. Anthers, back and front views. 

4 . Ovary, and style, and stigma, with the cal 3 rx. 

5. Ovary cut transversely, fo-celled. 

6. Ovary cut vertically. 

7. Ovary about half-grown, portion of the pericarp 
removed to show the seed in situ. 

8. One about the same age cut transversely. 

9. Three detached carpels more highly magnified, to 
show the inflexion of the carpillary leaves, the indexed 
portions slightly separated by art. 

10. A small portion of a carpel detached, the two pla- 
centse fully separated. This was a difficult dissection, 
and not perhaps so clearly shown as it might have been. 

11. A nearly mature fruit, a little reduced. 

12. A capsule after dehiscence and shedding of the 
seed. 

13, 14, 15. A dissected seed, showing the embryo sur- 
rounded by albumen, but on too smaU a scale to show 
clearly the parts. 

18. Detached embryo. 

With the exceptions mentioned, all more or less mag- 
nified. 

B. 

Andromjtda lanceolaia* 

1. Detached flower. 

2. Corolla split open, showing the stamens adherent 
to the extreme base. 

3. Detached stamens, back and front views. 

4. Calyx, ovary, style and stigma. 

5. Ovary cut transversely. 

6. Cut vertically. 

7. Placenta and ovules detached. 


OF PLATE 141. 

C. 

GanHheria LeechenmiUiu 

1. Portion ot a raceme with open flower and flower- 
bud, 

2. Flower, corolla removed, showing the calyx and 
stamens in situ. 

3. Detached fertile stamens, back and front views. 

4. Corolla of a female flower laid open, showing the 
sterile stamens adherent to its base. 

5. A detached sterile stamen. 

8. Ovary, style, and stigma, witli the calyx and 
bracteols. 

7. Ovary cut transversely. 

8. Cut vertically, showing the ascending direction of 
the placentae. 

9. A Iruit full grown. 

10. cut transversely. 

11. cut vertically, showing very distinctly the 

succulent calyx. 

12. A seed, testa reticulate. 

13. half the testa removed, to show the kernel 

in situ. 

14. Seed cut transversely, showing tlie embryo in- 
closed in albumen. 

15. Embryo detached. 

All more or less magnified. 

ft appears from the above anaivsis that Gaultliena 
occasionally shows a tendenev to become polygamous 
through the partial abortion ot the stamens. The char- 
acter of the appendage of the anthers of this species is 
very distinct from that of Andromeda^ and if constant 
throughout the genus would always supply an excellent 
and easily observed generic character. 

D. 

For explanations of this section, see Vacciniacem. 


COROLUFLORJE. 

Calyx gamosepalous, that is, the sepals more or less united. Petals for the most part 
united, distinct from the calyx at the base. Stamens usually adnate to the corolla. Ovary 
for the most part free, rarely adnate to the calyx. D. C. 

Before proceeding to the examination of the individual families of this large cIenh, a 
few introductory remarks on their general arrangement and grouping, may perhaps be iisefully 
premised. 

Jussieu, as remarked above (see Ericaceis)^ in his original “Genera Plantarum,” estab- 
lished his classes of Dicotyledonous plants, first, on the absence or presence of the corolla 
and its form, mono- or po/y-petalous, and secondly, on its point of insertion with reference 
to the ovary and calyx ; hence his divisions, Hypogynous^ on the receptacle, and free from 
the calyx; Perigynoua, on the lower part of the calyx, and Epigynous^ on the throat of 
the calyx tube, or above the ovary, in those cases where the ovary was embraced by 
and united to the tube of the cal^x. When the corolla is wanting the same series of 
terms is then applied to the insertion of the stamens. Four of his classes were appro- 
priated to monopetalous plants, viz. Hypogjrnoim, Perigynous, Epigynous, and Epigynous 
with united anthers. It is the orders appertaining to the first of these we are now about 
to examine. 

De Candolle transposed this arrangement, giving a higher value to insertion than form, 
but still retaining the corolla, as an element in bis arrangement, hence his Thalamiflorcb^ 
equivalent to Jussieu's Polypetalas, bypogyna. 2d, Colycxflfnca^ including his Monopetalse, 
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Polypetal®, Perigyn® and Epigynae; and Epigyn® antheris connatis. 3d. CoroUifloras^ 
oquivaJent to MoiiopetaJ® liypogyna, and 4ih. Monocklamydece^ including all those orders 
in which the corolla is wanting. It is the third of these sub-classes we are now about 
to consider which includes, in his work, a continuous series of nearly 40 orders, without 
Hub-divibion or grouping to assist us in referring any unknown plant to the order to which 
it belongs. 

Kndlicher and Meisner both follow Jussieu in assigning a high value to the corolla, 
their leading divisions in the distribution of their groups being, Apetalous, Monopetalous, 
and Polvpetalous. 

Lindley, on the other hand, in his last work, ‘‘The Vegetable Kingdom,'’ altogether 
rejects the form of the corolla as an element in his general arrangement, adopting in- 
sertion alone us his basis, three of his four sub-classes of Exogens being respectively 
de‘^ignated Hypogynous Porigynous and Epigynous Exogens, the superstructure of which is 
composed of “Alliances'” not unfrequently made up of a group of orders in which apetalous, 
monopetalous and polypetalous families combine to form his circle, if the term be allowable. 

How far science is to be benefited by this change remains to be ascertained. As it 
now stands, the advantage derived from it does not strike me as being by any means 
obvious, since the basis is nearly, if not to the full, as artificial as that of the old arrange- 
ment, and liable to nearly as great variations, even in the same orders, while many of 
the c’'’*nces include orders greatly at variance with their essential characters. See, for 
exa* , Oleaceat in Solannles, But still, as such defects seem unavoidable, in the pre- 
sent state of our knowledge, I do not attach much importance to them and view his 
arrangement, as a whole, as a great step in the right direction, and have no doubt it 
will ere long prove a sure guide to a more perfect distribution, by leading to the dis- 
covery of a broad and natural basis on which to construct our natural system, and 
supersede the narrow and artificial one on which the noble edifice now stands. 

Hitherto I have followed De Candolle's arrangement as my guide and, for obvious 
reasons, wish and intend to do so still. As, however, he has not thought fit to lighten 
the labour of investigating the orders of this extensive sub-class by distributing them 
into minor groups, either artificial or natural, 1 propose, by way of introduction to its 
study, to submit outlines of two schemes proposed for this purpose, each of which fur- 
nishes a conspectus of the orders, but constructed on somewhat different principles and 
occasionally leading to difl’erent results. 1'he first was prepared by Dr. Arnott, Professor 
ol’ Botany in Glasgow, the other by myself. 

They are both, to a greater or less extent, artificial, but being different, may pro- 
bably mutually assist each other in enabling the young Botanist to determine the order 
to which any unknown plant under examination may belong, and they both possess the 
charm of novelty, if that is any advantage, as neither has yet been published. In regard 
to Dr. Arnott's arrangement, it is necessary to guard against compromising him by allow- 
ing the reader to suppose for a moment that the accomplished Author considers it a 
perfect or final one. He thus writes, “The order I at present adopt in my syllabus for 
my class, is to divide CoroUiflorce into groups, perhaps too artificial, but of great use to 
students [the thing wanted here]. Perhaps I shall have to alter much of it when I have 
more time to study. I drew up the short characters to chalk on the board last summer 
when much hurried." 

In regard to my own, it was prepared solely for this work, I fear also rather hur- 
riedly, but it may still be found useful as an aid to the other, as being constructed on 
a different basis and associating different orders in the groups. Mine only includes the 
Indian orders. 

A glance at our respective schemes will show that, notwithstanding the alleged bad- 
ness of characters taken iVom the corolla, we coincide in viewing the sub-class, Cokolli- 
FLoa^f:, as a large and, upon the whole, natural assemblage of orders which it is necessary 
to divide and classify into minor groups, to facilitate their investigation and discrimina* 
tiou. For this purpose, apparently, as furnishing more obvious oharaotars, Dr. Amoti 
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usually assigDS the first place to the flower and its parts and has recourse to the ovary, 
fruit, and vegetation for secondary ones. I, on the other hand, on the supposition that 
the ovary and fruit furnish more constant and, in the main, more valuable ones, though 
less easily investigated, give them the first place in my classification. 

The labour of investigation is the same, as it is equally indispensable, in both, that 
the structure of the ovary, seed-vessel, and seed should be known before determinate re- 
sults can be arrived at, but the result is different, I do not venture to decide whose 
groups are the most natural, in the cases where they materially differ. 

DR. ARNOTTS SYLLABUS. 

Group I. Ovary compound, of 4 or more carpels, 1- or several-celled (rarely in- 
ferior). Petals sometimes distinct from each other (or none). Stamens opposite the petals 
(alternate with the sepals), and of the same number, with or without the alternate 
sterile ones. 

PuiMULACE/f:. Placenta large, central, free. Herbs. 

MYUsiNiACEiE. Placenta central, free. Woody plants with linear transparent dots in 
the leaves. 

Sapotace^. Ovary several-celled. Woody plants. 

Group II. Flowers regular. Stamens more than two, alternate with the segments of 
the corolla and isometrical or more numerous. Ovary superior, cells isometrical with the 
sepals. Ovules solitary, in each cell, or in pairs, pendulous. Woody plants. 

Iltcinkj^. Stamens as many as the petals. Stigma nearly sessile. 

Ebenac-e. Stamens two or more times as numerous as the sepals. Stylo conspicuous. 

Group III. Flowers regular. Ovary usually inferior of several cells. Stamens nu- 
merous, inserted on the corolla. 

Styracace^. (This being the only order of the series with inferior fruit, no ordinal 
character is required.) 

Group IV. Flowers regular, stamens 2 [or 4, usually] fewer than the segments of 
the corolla. Ovary superior or nearly so, 2-celled, petals sometimes wanting, ovules soli- 
tary or in pairs. Leaves opposite. [1 have introduced the words within the brackets tor 
the purpose of making room for Jzimaceccy which clearly belongs to this in every 

thing except the number of stamens; but for them and its very distinct habit, it might 
be admitted into the tribe Chionantheco of Oleacec^.] 

jASAMiNEiE. Ovules erect or ascending, seed with little or no albumen, corolla deci- 
dedly gamopetalous, 

Oleacej:. Ovules pendulous. Seeds with copious albumen. Corolla (sometimes want- 
ing) 8ub-4-petalous. 

AziMACEiE. Ovules crect. Flowers sub-4-petalou8. Stamens isometrical. 

Group V. Flowers regular or nearly so. Stamens isometrical with the lobes and alter- 
nating with them (if in-isometrical the leaves are stipuled). Carpels 2, more or less com- 
bined. Stigma short. Leaves opposite. 

Asclepiade;e. Ovaries distinct. Stigma 1, dilated (with 5 corpusculiferous angles), 
pollen cohering in masses. Stipules none, 

Apooynej;. Ovaries distinct or united. Stigma 1, contracted in the middle. Pollen 
pulverulent. Estivation twisted. 
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LoGANiACEiE. Omies united, placentas axile. Stigma simple, 

a, Spigelieae. ^Estivation of corolla valvate. Embryo minute. Flowers isometrical. 

Stryclineae. ^Estivation of corolla valvate. Embryo large. Flowers isometrical. 
y. Loganiesc. -Estivation of corolla convolute or imbricated. Flowers isometrical. 

J. Potalicfle, ^Estivation contorted or imbricated. Flowers not isometrical. 
Gentiake-€. Ovary 1-celled with parietal placentae or half 2-celled, the placentae at- 
tached to the introflexed margins of the valves. Stigma simple or bifid, or two. Flowers 
isometrical. Stipules none. 


Group VI. Flowers almost always irregular. Fertile stamens 2 or 4 on the tube or 
base of the corolla. Ovary 1-celled with parietal placentas, or a central one, or 2-celled. 
Fruit not separating into nuts. Albumen none or present in those with a partly inferior 
ovary. Leaves almost always opposite or radical. 

* Placenta? parietal. 

Pedaliace.e (and Sesames?). Fruit bony or capsular. Embryo amygdaloid. Radi- 
cle short. 

Gesneriacej:. Fruit capsular or baccate. Embryo with minute cotyledons, radicle long. 

' fiscENTiACE.c. Frult succulent, hard shelled. Embryo amygdaloid, radicle short. 

Placenta? axile. 

BioNONiACKiE. Seeds winged, sessile. Cotyledons leafy. 

Acantuace^. Seeds wingless, attached to hard processes of the placentae. 

Placenta central, free. 

Lentibulabieje. 

The remaining groups are more briefly traced. I shall however introduce them to 
complete the enumeration of the series of orders, leaving, until I come to them, the essential 
characters of the orders composing them. 

Group VII. contains — 

* Stamens usually regular. 

Polemoniaceae. Diapensiaces?. Convolvulacese. Cuscutese. Hydroleaoes. Hydrophylla- 
cese. Solanaces?. 

Stamens usually irregular. 

Scrofulariacese. Orobanchaces. 

Group VIII. has— 

* Flowers regular and symmetrical. 

Nolanaceee, Cordiacem, Ehretiaoese. Borragineas. 

♦♦ Flowers irregular and unsymmetrical. 

Labiatse. Verbenacese. Myoporaceae. Selaginess. 

Group IX. contains 

Globularinece and Plumbagmese. 


Group X« Plantagineas. 
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He adds, in regard to that most anomalous order, Lentibulariecc, “1 could easily ljnv«‘ 
put it into a separate section or group, but I thought it unnecessary. It difltM’H iVom Ww 
Priraolaceous and Myrsineous groups in wanting albumen. Were it not for that charaetei. 
1 would have brought it near to Scrofulariacea?. 1 prefer placing it os above to (‘iIImm 
my old place, or to Do Candolle’s. It is in no way connected with any other ordir, and 
it comos^i within my artificial character.” 

In the following Conspectus the orders referable to the Indian Flora are alone includoiL 


COJN'SPECTUS OF mTVnAL ORDERS OF THE CLASS COROLLIFLORJE 


Group I. Ovary of several carpels. Placenta central, free. Fruit capHuIar or haecale, 
rarely 2-celled. Seed several or solitary by abortion, albuminous or exalbumlnouK. 


A. Flowers regular. Stamens oppobite the lobes of the corolla. 

Fruit capsular, many-seeded. Seed peltate, albuminous. Herbaceous plants. 

Fruit drupaceous or baccate, usually 1-sceded by abortion, rarely iureiior, several- 
seeded. Seed albuminous. Shrubby or arboreous. 

Fruit follicular, 1-seeded. Seed exalbumiiious. Shrubs or trees growing in salt 
marshes, seed germinating on the tree. 

Ovary 1-aecded. Fruit capsular with a single seed pendulous from the apex of an 
erect podosperm. Seed sparingly mealy albuminous. Herbs or under-shrubs. 

B. Flowers regular. Stamens alternate with the lobes of the corolla. 


Pfiniulacea*. 

Myrsineacesii. 

d^giccracea;. 

Plumboginacea::. 


Fruit baccate, seed solitary, erect, exalbuminous. Shrubs or trees. Salvadoraceai. 

Fruit capsular, 1- or spuriously 2-4-celled, seed few or several, albuminous. Em- 
bryo transverse. Plantagniaceir 


Group II. Ovary free or rarely adherent, 3 or more colled, %vith one or two pendulous 
ovules in each. Fruit baccate, several or often by abortion, one-sceded. Seed albuminous. 


Ovary free, 4 or more celled, ovules solitary, pendulous. Fruit baccate, several or, 
by abortion, 1-seeded. Corolla few or many cleft. Stamens twice the number 
of the lobes, those alternate with the lobes usually sterile. 

Ovary superior, 4-6-celled, with a pendulous ovule in each. Stigma sessile. 
Flowers regular ; corolla 4-6-lobed, with 4-6 alternate stamens. Ovules often 
suspended from a fieshy carunculus. 

Ovary superior, 3-4-8 or more celled, or as many cells as there are lobes to the 
corolla, with a solitary pendulous ovule in each. Flowers often dioicous: male, 
with tlie stamens two or more times as numerous as the lobes of the corolla; 
female with the style conspicuous, seed compressed, albuminous. 

Ovary inferior, usually 3-celled, rarely 2- or 6-cclled, ovules 2 or more in each, 
pendulous. Fruit baccate, several or, by abortion, l-seeded. Seed albumin- 
ous. Flowers regular, stamens numerou.s, inserted on the base of the corolla. 
— Arboreous. 


Sapotaceffi. 


llicineo}. 


Ebinaccea. 


Styraoem. 


Group 111. Ovary 2-cclled with 1 or 2 ovules in each. Carpels right and left of the axis. 
Ovules erect, horizontal or pendulous. Fruit baccate or drupaceous. 

Flowers unsymmetrical, tubular, 4-cleft or deeply 4-parted. Stamens 2. Ovary 2- 
celled, with 1 pendulous rarely ascending ovule in each. Fruit drupaceous. 

Seed albuminous or rarely exalbuminous. Oliace®. 

Flowers symmetrical, dioicous. Corolla deeply 4-parted or 4-petaled. Ovary 2- 

celled, ovules solitary, erect. Fruit baccate, seed compressed, exalbuminous. Azimace®. 

Flowers unsymmetrical. Corolla regular, tubular. Aestivation twisted, limb 5-8- 
cleft. Stamens 2. Ovary 2-celled, with 1 or 2 ovules in each. Fruit baccate, 
double or single by abortion. Seed exalbuminous or sub-albuminous. Jasrainace®. 

Group IV. Ovary 2-celIed, simple or double (i. e. not cohering in the axis). Fruit, when 
doable, follicular, with numerous, usually imbricating, seed ; when single, capsular or baccate, 

Q 
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aiid then usually few-seeded. Seed albuminous or sub-albuminous, carpels anterior and posterior 
(always?). 


Ovaries double. Fruit follicular. Seed comose, albumen sparing. Stigma di- 
lated, 5-angled, angles furnished with corpuscules to which the pollen becomes 
attached, l^llen solid, waxy or granular, jEstivalion of corolla usually valvate. 

Ovaries cither simple or double, 2- or rarely 1-celled. Fruit, when simple, baccate 
or capsular, when double, follicular. Seed sub-albuminous. Anthers 2-celled, 
often produced at the apex into a long appendage and spurred or sagittate at the 
base. Pollen pulverulent. .Estivation of corolla convolute. 

Ovaries simple, 2-celled, placentee axilc. Stigma simple or slightly 2-lohed. An- 
thers free, pollen pulverulent. Fruit capsular or baccate. Seed albuminous. 
Estivation of corolla usually valvate, sometimes convolute. 

Flowers regular, corolla 4-5-lobed, Estivation twisted. Stamens as many as the 
lobes. Carpels 2, anterior and posterior; placentifcrous margins more or less 
introfiexed. Stigma bifid or two. Fruit capsular, septicidal, seed numerous, 
albuminous. Herbs, rarely shrubs. 


Asclepiadec. 


Apocynaces. 


Loganiaceae. 


Gentianaceie. 


Group V, Ovary of 2 or more carpels, 1- or 2-celled or spuriously 2 or more celled from 
the introfiexed carpillary margins imperfectly meeting in the axis. Placentae either strictly 
parict r borne on the dilated loosely introfiexed margins of the carpels. Fruit capsular, 
maii^ rarely lew-seeded, dehiscing loculicidally or rarely scpticidally. Seed exalbuminous. 


Flowers irregular. Carpels 2 or more? when more than two placenlSB strictly 
parietal ; when two, the margins usually introfiexed dilated and revolute, bearing 
the placenta; on their loose margins, occasionally partially meeting in the axis, 
forming a spuriously 2-celIcd ovary. Fruit capsular, loculicidal. Seed albu- 
minous; testa scrobiculale. Parasitic, herbaceous plants, with scales in place 
of leaves. 

Flowers irregular. Stamens 2. Fruit capsular, of 2 carpels dehiscing laterally, 
many-seeded, seed exalbuminous sometimes peltate, testa rugous. Herbaceous, 
sub-aquatic plants. 

Flowers irregular, ovary 1-celled, Carpels 2, anterior and posterior, placentiferous 
margins dilated, loosely introfiexed, revolule. Fruit capsular, loculicidal, or bac- 
cate. Seed exalbuminous often borne on a long slender podosperra. 

Flowers irregular. Placent® axile. Capsule compressed, dehiscence marginal 
loculicidal ? Seed winged, exalbuminous. Shrubby or arboreous. 

Flowers irregular, carpels 2, right and left of the axis; margins introfiexed, meeting 
in the axis and forming (in Sesamum) a 4-atigled central placenta; and spuri- 
ously 4-cclled ovary, or introfiexed and revolute, forming, in Pedalium, an imper- 
fectly 2-4-crlled ovary. Fruit capsular, septicidal or bony. Seed exalbumin- 
ous. Herbs. 

P'lowers irregular. Stamens 2-4, didynamous. Carpels 2, inflexed, often not meet- 
ing in the axis. Ovary 1- or 2-celled through the intervension of a membrane 
uniting the margins of the carpels. Placenta parietal. Fruit capsular, loculici- 
dal dehiscing elastically. Seed exalbuminous, usually attached to hard pro- 
cesses. Herbs or shrubs, or rarely sub-arboreous. 


Orobanchaceas. 


LentibulariesD. 

Qesneraceaa, 

iulhorder 

Cyrtandraces. 

Bignoniaceae. 


Pedaliacese. 


Acanthaces, 


Group VI. Ovary l-2-4-celle(l ; cells with 1-2 or few ovules in each. Fruit baccate, cap- 
sular or drupaceous, albumen generally sparing in quantity. 

Flowers more or less irregular. Stamens 2 or 4, rarely 6 or more. Ovary 2-4- 
celled, ovules 1 or 2 in each, ascending or pendulous. Fruit drupaceous or 
baccate, 1 -seeded or composed of 2 or 4 adherent nuts. Seed erect or ascend- 
ing. Radicle inferior. Vcrbcnaccc. 

Flowers irregular, 2-lipped, 6-lobed. Style 1, simple; stigma 2-cleft; ovary deeply 
4-lobed, 4-celled with a single ovule in each* Fruit 4 (rarely 1) small nuts. 

Seed exalbuminous. Lahi> ^ 
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Flowers regular. Stamens equalling the lobes of the corolla. 0?ary composed of 
2 carpels anterior and posterior, 2- or spuriously 4-celled. Cells 2- or l-seeded. 

Fruit drupaceous or composed of 4 achaenia. Seed exalbuminous. Borragine® 

Flowers unsymmetrical. Stamens 6. Stigmas 6. Corolla 10-lobed. Ovary 1- 
celled with 4 erect basal ovules. Fruit baccate. Seed solitary, cotyledons pli- 
cate in mucilaginous albumen. Erycibe®. 

Flowers regular, infuiidibuliform, plicato-convolute in ffistivation. Ovary 1-2-4- 
celled, cells with 1-2 or rarely 4 ovules; placenta basalar. Fruit capsular or 
baccate. Cotyledons conduplicately corrugated, albumen mucilaginous. Twin- 
ing herbs or shrubs. Convolvulace®. 


Group VII. Ovary 2-celled, placentae axile, carpels anterior and posterior, fruit baccate or 
capsular. Seed albuminous. Herbs, shrubs or trees. 

Flowers regular. Styles two. Fruit capsular, dehiscence loculicidal. Seed albu- 
minous. Ilydroleaceai 

Flowers regular. Stamens generally isometrical with the lobes of the corolla. 

Estivation often plicato-convolute. Fruit baccate, seed albuminous^ often 
compressed, lenticular. Solanaccao. 

Flowers irregular. Stamens 2 or 4 didynaraous. Fruit usually capsular. Seed 
albuminous. Scrofulariace®. 

A cursory review of these groups will show that although artificial in their mode of con- 
struction, they yet bring together some very natural assemblages of orders. 

As regards the first, I almost doubt whether the orders composing it can be more 
naturally placed, at least in the present state of the science. Saha dor ace<r is, perhaps, an 
exception, its affinities are still very obscure and do not appear to lie here, its present loca- 
tion, therefore, is purely on account of its solitary, basalar ovule in which it coincides with 
PlumhaginecB, PlantaginecB is another difficult order to place, but all Botanists agree in 
keeping it near Plumhaginece. 

The second group, though in many respects unlike the first, agrees in having several, in- 
definite, (not 2 or 4) carpelled ovaries. I’he. orders composing it arc associated by nearly all 
Botanists. It is true Dr. Arnott, in his temporary arrangement, has placed Sapotacea* in his 
Myrsineous group, and Dr. Lindley has divided them ; but by stationing Sapotarea* and Styr- 
averJi at the end of one alliance, and Ehcnarcoi and I/irinece at the head of the next, they stand 
ill hie linear series, nearly as I have placed them. The connexion betw een them and the associ- 
ated orders of both Alliances I am unable to trace. With the exce])ti()ii of llicineaf iny scries 
corresponds with De Candolle’s. 

The third, group though small, does not seem so natural. Ohaoecu. and Aximnceoc are cer- 
tainly near relations, not so Jattminecr. Its true affinities must, J apj)rehend, ho looked for in 
the next, as suggested by Lindley, who places it in his Echial alliance among the orders forming 
my 4th group. Its right and left carpels, added to its peculiar placentation, and mode of 
development of the ovules, indicate a relationship to Verbenacecp, 

The fourth group conveniently keeps together the 4 orders of which it consists. Though 
all complex in their composition, they are so nearly allied and so interblended with each 
other that nearly all Botanists seem to think it next to impossible to separate them without 
doing violence to nature. Dr. Lindley, however, has seen reason to divide them, placing 
GentianecBy Loganiacecc and Apocynaceca in his Gentianal Alliance and AaclepiadecB in his 
Solonal. I do not myself see the principles on which the separation is made, neither can I 
trace the relationship between Asclepiadece and Solanacece. Gentianea* clearly belongs to this 
group, but to some extent possesses the ovarial character of the next, it therefore forms a 
suitable transition. 

The fifth group is, with two exceptions, Lentihularieca and Orohanchaceau made up 
of a series of orders which have always been recognized as closely allied. Lcnt^hularieot 
which 1 bring here, principally, on account of its dicarpUiary ovary and irregular flowers, exal- 
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buminous seed and capsule dehiscing laterally, not vertically, is a very anomalous order, having, 
apparently, no really near relations. As regards placentation it undoubtedly associates with, 
and was at first referred to, my first group (where it is placed in plate 1 42), but the ovary 
has only two carpels and the flowers are irregular. Owing to its “having the same calyx, 
corolla, stamens and bivalve capsules,” as Scrofulariaccae, many eminent Botanists esteem it 
more nearly allied to that order than to any other, and, in defterence to their judgment, 1 was 
at first disposed to place it in my last group, though I thought the relationship remote. I 
now prefer placing it here because I feel disposed to view it as much more nearly related to 
Cyrtandracew than to Scrofulariacece^ and consider that this is its proper location in the 
Vegetable system. The habit, the lateral not vertical dehiscence of the capsule, and the exab 
biiminous seed, all combining to confirm this view and show that its affinities appertain 
much more to Cyrtandracew than Scrofulariacew. Orohanchacece^ which I have brought 
here on account of the ovarial structure, is one of those complex families which claim relation- 
ship with several others, but is, I believe, notwithstanding its albuminous seed to the full as 
naturally stationed here as in either the Gentianal Alliance, where LindJey places it, or in the 
Solanal to which it is usually referred. It seems in fact to form the connecting link between 
the Jiignoiial and Solanal groups, fluctuating between Cyrtandrncece and SvrofulariacecBy having 
the ovarial structure of the funner, the albuminous seed of the latter, and the flowers of both. 
Acanthaceee certainly belongs to this group. 

sixth group forms a very natural assemblage, Erycihece^ perhaps, excepted, the true 
1 of which are still undetermined. Lindley refers the genus Eryvibe to Ebenacea?, but 
I tmnk erroneously. I have brought it here on account of its basal placentation, besides which 
it has at different times been referred to both Commhnlaveat and Borraginece and is finally 
raised to the rank of an order by De Candolle and placed between them. 

The orders of the seventh group seem all nearly related. Hydrolcacem forms the con- 
necting link between them, having the flowers of Convolvulnveat and the ovary of Solanacece, 
Lindley, however, refers it to his Cortusal Alliance, which is nearly identical with my first 
group, but evidently under the erroneous impression that Hydrophyllacew and Hydroleacew 
form parts of one order which they do not. Choisy, with, I think, more justice, indicates the 
vicinity of Solanacew as its probable station in the Vegetable system. Between Solanacew 
and Sorofulariacew it is exceedingly difficult to find distinguishing marks ; Lindley however 
places them in different Alliances, viewing the first as the typical order of bis Solanales, and 
placing the second among his Bignoniales, principally, 1 believe, on account of the symmetrical 
flowers of the one and the unsymnictrical ones of the other. 

Botanists justly lay much stress on characters taken from the albumen, especially when 
very copious, as being physiological and therefore, more constant and valuable, than structural 
ones, which are liable to alter under the influence of variations in the external circumstances 
under which they are produced. But this is liable to exceptions, especially in acquatic and 
marshy plants. It is wanting, for example, in jEgiceracew and Lentibuloriew^ both of which, 
by ovarial structure, associate with Primulacew and Myrsineanew^ albuminous orders. In such 
a case whether is the physiological or structural character to have the preference ? Lindley, in 
constructing the diagnostic characters of his alliances, always assigns to albumen a high value, 
but is not rigid in the application of his own rules in practice, by excluding orders greatly at 
variance, in that respect, with the character of the alliance. As a generic or ordinal character, 
the presence of a notable quantity of albumen furnishes a character of the greatest value, but 
assuming Lindley’s alliances to be near approximations to natural groups, and bearing in mind 
the often wide discrepancies in regard to its quantity, presented by different orders entering 
into their composition, I feel disposed to look upon it as a difficult subject to deal with in 
associations higher than orders. And even in the case of orders it requires to be used with 
care, as far as possible in such a manner as to avoid superseding those taken from external 
structure, unless, by the way, it is our wish to render them altogether subordinate, as for 
example in the construction of classes or groups dependent on the presence or absence of 
that organization, when, if rigidly adhered to, all others must of course give way to them. 

But to an albuminous class, it may and will be objected, that it can only be completed 
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by assigning too high a value to this important physiological character and rendering It moMt 
artificial in practice. Numerous genera and even whole sections, of what are now considtned 
very natural families, are deficient in albumen, while in the remainder it is copious. Otvaveu 
furnishes an example in point. In the section OIrinvw albumen abounds, but is wanting in 
CkUmanthew ; these two nearly allied sections, as regards external structure, of this natural 
order would therefore be widely separated in a eapoh^gical system, while the otlnu’s, h ss 
closely allied by external characters, would he kept together. J’his example shows both the 
difficulty and importance of assigning a just value to characters, whether physiological or 
structural, and that overvaluing either inevitably leads to disruption of affinities. 

The position of the carpels, in dicarpillary ovaries, in relation to the .axis, is another (‘liar> 
.vter the true value of wdiich has yet to be ascertained. ] have oeeasionally used it in the 
above synopsis, but always with hesitation, from findings it vary in diflerent genera nderahle to 
the same order, and from often finding it a difficult character to make out, and therefore one 
requiring to he used with much caution. 

In the following plate, No. 142, 1 have given figures exj>laiintory of the characterH of 
iny seven groups of Corolliflorfr. The drawings being taken from plants not intended for 
representation in the subsequent portions of the work, I am tliiis enabled to introduce a 
greater number of subjects in illustration of this divi.Mon than 1 should otherwise ha\e hiMui 
able to do. 


EXPLANATION OF PLATE 142. 


I. LENTinUnARTF^. 

( Pinficuicula V ulp;arin. ) 

1. Flower-bud magnified. 

2. Flower and spur seen from behind. 

3. Expanded flower showing Uie stamens and pistil. 

4. Pistil detached. 

5. Ovary cut vertically. 

6. Stigma, side view, 

7. Mature capsule, natural size. 

H, Same, anterior valve magnified. 

9. Seed magnified. 

10. Same cut longitudinally. 

11. Diagram (from Nees’ gen. plant.) 

II. MvRSINF.ACF.iE. 

(Mftsa indica.) 

I. Detached corolla split open, stamens opposite the 
lobes. 

2. Ovary and calyx, the calyx split open and forci- 
bly separated from the base of the ovary, 

3. Ovary cut vertically. 

4. transversely. 

5. Placenta and ovules detached. 

0. Full-grown fruit. 

7. A mature seed. 

8. The sanio cut from above, showing the trans- 
verse embryo. 

9. Cut across, embryo in silu. 

10. Embryo detached. 

III. SAPOTALEiE. 

(Sapota Elinf!;oides.) 

1. Corolla split open, showing the alternate fertile 
and sterile stamens, 

2. Calyx and ovary. 

3. Ovary cut vertically. 

4. cut transversely. 

5. Mature fruit cut transversely, all the ovules but 
one aborted. 

(). Mature seed. 

7. cut traDsversely, albuminous 


IV. Ollaceji:. 

( Olca UnocivroidcH.) 

1. Expanded flower. 

2. Calyx and ovary. 

3. Ovary cut vertically, ovules pendulous from the 
apex. 

4 . cut transversely. 

5. Full-grown fruit. 

G. cut transversely. 

7. Detached seed. 

8. cut longitudinally, albummous. 

9. Embryo detached, 

V. Asclepiadeje. 

(Gymnema Decaisneanum.) 

1. Detached flower. 

2. Gynostigium removed from the flower. 

3. Ovary and stigma with the pollen masses at- 
tached. 

4. Detached pollen. 

5. One limb of the ovary cut transversely. 

G. Cut longitudinally. 

7. A seed am! coma. 

H. Cut longitmlinally, showing embryo in situ. 

9. (hit transversely. 

10. Detached embryo. 

VI. CrRTANDRAC l.il.. 

( Didymonv nns uvnlifolia.) 

I. CoiolU Lid open to show the insertions of the 
stamens. 

2. Calyx and ovary. 

3. Ovary cut transversely, showing the free revolute 
pUecntileions margins. 

4. Cut lonjiiluilin.ill} 

VII. ScnoFUEAriiAc ct- 

( Limnophilo hyper id folia.) 

1. Calyx, ovary, and bract. 

2. Ovary cut tmnsversely, placenta- axile. 

3. Ovary cut vertically. 

Jt 
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4. Capsule in the state of dehiscence. 

5. Capsule cut transversely. 

VIIL Borraoineje, 

( Hdiotropium llnt/olium.) 

1. A flower full blown. 


2. Calyx and ovary. 

3. Ovary cut vertically. 

4. transversely. 

5. Mature fruit. 

(k Nut cut transversely. 

7. vertically, 

8. Embryo detached. 


XCIV.-^LENTIBULARIEiE. 

11)0 two frenern, of which this order was originally composed, w'ere placed, by Jussieu, 
among a number of otlieiN as allied to his order Lyaitnachcce, the present Primulacea\ In 
isOb, Holfmansegg and Link separated them to form the type of the present order, under 
the name of U ti leularinie. In 1808, Richard, probably without being aware that he was 
anticipated, ad()[)ted a similar view of their affinities, and published tliem as a new order, 
under the name of Lvntibnl(iYia\ Ilis less appropriate name was tidopted by Brown in 
ISlO, though aware of the existenee of the other and older one, which he quotes. Since 
that time the older name has been generally set aside until recently revived by Endlicher 
and Miesner who in this instance stand nearly alone in respecting the rights of priority,* 
which seems the more remarkable as the genus Lvntihularia has been long since reduced 
to a ^vnonym ol rtvivularia. 

j family consists of numerous small species of aquatic and marshy herbaceous plants : 
tin lormer float on the surface by means of numerous small bladders attached to their 
leaves. As regards the dihtinetion of species this is a very difficult order, especially the 
genus Vtrirularld, the only one found in Southern India, the species of which are numer- 
ous, and afford few marks of distinction even in the recent state, and when dried some of 
the best, those derived from the flower, are often either lost or so much impaired by the 
process as to become of little value. The flowers are usually small, those of 17. retleulata 
iieing among the largest of the Indian ones. In colour they vary, yellow and various shades 
of blue predominating, but red and white are also occasionally met with. The seed are 
very minute, but considerably diversified as regards form and surface, and promise, when 
more attention has been given to them, to furnish useful specific characters. In some they 
are lenticular reticulate on the surface, in others lenticular smooth, and bound all round 
with a membranous wing; in others ovoid, scrohiculate, fuveolate, glochidiate, buc. Hitherto 
they have not been interrogated for specific characters, hut promise in the herbarium to 
furnish the best and most easily accoHsible ones. Those taken from the scales and relative 
sizes of jiarts seem liable to variation and cannot always be depended upon, where dried 
specimens are under examination, 

CiMHACTKR OF THE OiiDEU. Calyx 2-partcd or more or less bilabiate, the inferior 
one often larger, in Vtrlnilarla, often ernarginiito or bidentate. Corolla personate or bi- 
labiate, rarely regular; the upper lip 2-lobed or entire, the under larger, spurred at the 
base, 3-lobed or entire. Stamens two, inserted on the base of the corolla, between the spur 
and ovary : filaments somewhat flattened, often bent, approximated at the base and apex : 
anthers terminal, ellipsoid, oiie-celled, often contracted in the middle, as if 2-celled, dehiscing 
above. Pollen (dry) broadly elliptical. Ovary free, ovoid, 1-celled : placenta central, free, 
ovoid or globose, shortly stipitatc at the base. Ovules numerous, anatropous or peltate. Stigma 
2- or 1 -lipped (the upper one being obsolete) the lower one larger, often dilated and revolute 
over the anthers. Capsule globose or ovoid, bursting laterally or irregularly. Seed numer- 
ous, minute testa often rugous, albumen wanting. Embryo ortliotropous, sub-cylindrical, 
sometimes undivided, sometimes with two short cotyledons. Herbaceous aquatic or marshy 
jilants, with entire or compound radical leaves ; in the latter case usually floating, the leaves 
resembling roots and bearing numerous small bladders, scapes slender, erect or twining, naked 
or furnished with scales; flowers either solitary or several, forming a raceme towards the apex. 

* I wat not awaro of this fact when sending the accompanying plate to the Lithographer, otherwise I should have 
adopted the older name. 
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Affinitirs. These seem to bo ob«!cnre, but acrorcling to the general sense of Botanists 
of the present day, the order is badly plueed here, nearly all recent writers coinciding in 
viewing it as more correctly referable to the Scrofularinons or irregular flowered group of 
orders, than to the Priinulaceous, with which its principal j)oint of association is the onc- 
celled ovary and central jdacenta. As regards the ll(»wer, it is certainly personate; but 
us regards the ovary, primulaceous, the anutroj>al position oi“ the oMiles on the j)lacenta also 
accords better with the latter than the former, lirown, in his Ibodroinus, places it between 
the two, which seems to bo its f)roper place, as j)artJy agreeiing with both in its structural 
|)e(;uliariiies while it differs from both in its cxalbnminons seed. l-5u( the value of this 
last character seems still undetermined, much more importance being assigned in some cases 
than in others, owing apparently to its use in the vegclablo (‘conomy, not being as yet 
correctly understooil. Liiidley, for exam|)lo, remarks under yKtjifrrarrn., ‘"It docs not, 
however, apjiear to me advisable to distinguish ilic genus from Ardlsiods, for it may be 
conjectured that the ahseiiee of albumen, which is one of the most important marks of 
distinction, is owing to the peculiar eircuinslauees under which /l<]giccras germinates; its 
embryo is always devolved in an atm<)-;])herc charged with moisture, and hardly requires 
that any sjiecial preparation should be made for sustaining it in its infant state.'” If this 
conjecture is correct the same reasoning is, 1 presume, ap|>licable to seed germinating in 
water, and thence, us a consequence, that the Si'od of aquatics and marsh plants should 

not require albumen wliieli, liovvever, is not found to be the case. Its absence in ibis 

family and i>resence in ScTofularlacva\ many of the species of whicli are marsh plants, 
may therefore be looketl upon as of higher import than tlie preceding extracts would, a 
priori^ lead us to suppose. Under this view of the case it seems, considering the high 
value justly assigned to physiological characters, that this order, which fluctuates between 
the two groups, is about equally remote from both as wanting their most important char- 
acter, albumen, while it has the flowers of the one and the ovary and placenta of the other. 

But may it not be more nearly related to an intermediate group than to either of 
these. Ill Cyrtandroceev the flowers are irregular, the anthers are terminal and dehis above, 
the stigma is dilated and persistent, the capsule bursts laterally, not vertically through 

the stigma, the placenta in Epitkema is basal, and lastly the seed are (‘xalbiinilnons. In 

all of these respects there is much similarity between the two orders, enough 1 think to 
establish a much nearer relationship between them than between Lcnflbulnricu' and Srrofu’ 
lanacc(r^ though still sufficiently remote. Upon the whole 1 am disposed to view Ibis last 
as by far the closer of the two, the flowers being irregular and the seed exalbuminons in 
both and, in at least one instance, the placenta of Cyrtandraccw is basal, not parietal, 
while in nearly all the ovary is one-cclled. 

Gp:oGa APillCAU Distrihijtion. The species of this family are dispcrsi d over the whole 
earth, but most abound in the tropical regions of (he Old World /ind New Holland, in- 
habiting still or gently flowing waters and marshy grounds. T’In* Pingnicolas are all na- 
tives of the Northern Temperate Zones, the Utricularias extend far into the Southern. 

Properties akd Uses. On this liead nothing is known regarding those natives of 
India, and but little of any note of the others. 

Remarks om Genera and Species. This order includes 4 genera and 175 pnbliRhed 
species, a large proportion of which are from South America. Of the above numlier 24 
only, all species of UtriculdYift^ belong to the Indian Flora, a number far short of what I 
feel certain will ho found when their distinguishing characters arc better known. Until 
recently the species of that genus have been most inadequately described, lienee I find it 
most difficult to determine, among those in my collection, what are from those (hat are not 
named. This imperfection seems to have arisen not so much from any want of distinctive 
marks as from imperfect observation. The plants are, it must be admitted, most simple, 
and many so exceeding like each other that one is apt to associate several as a single 
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Rpecies, which more careful examination would readily show were quite distinct. The points 
from which characters are taken are the roots and leaves; form and mode of attachment, 
by the middle or base, of the scales on the scape and the bracts at the origin of the 
pedicels; the length of the pedicels in comparison with the bracts and flowers; the form 
and size of the calyx lobes, whether acute, blunt, or orbicular; the form and colour of 
the corolla, the relative size of the lips to each other and to the length of the spur; the 
spur, whether long or short, pointed or obtuse; the capsule, whether ascending or droop- 
ing, longer or shorter than the calyx, compressed or globose; and lastly the form of the 
seed, whether globose, oblong, or compressed, elliptical, or ovate and pointed at one end, 
smooth, or reticulated, spirally furrowed or glochidiate. 

From this enumeration of the points whence distinctive characters may be drawn it 
is obvious they furnish an ample store to ensure their ready discrimination in all cases 
where carefully examined. And having subjected most of those in my collection to such 
an examination I find, though far from perfect, that it contains as many species as De 
Candolle enumerates for all India. I consider my collection imperfect, because I have only 
recently learned how to examine a Utricularin^ and feel certain that I have passed un- 
heeded many species on the supposition that I had already specimens in my Herbarium. 
In collecting specimens care ought to be bestowed on getting them as perfect as possible, 
especially as regards the flower and fruit. This last should never be neglected, as the 
seed, (hough minute, furnish, under the microscope, excellent specific characters, of which 
I shall supply several striking examples in an early part of my leones, to which I feel 
constrained to refer, having already devoted so much space here to the consideration of 
this unassuming but certainly curious and ill-understood family. In the following Con- 
spectus, I give synoj)tial characters of all the Indian species known to me. 


COKSPECTCJS OF INDMK UTIilCUMRIJE. 

Floating. (Calyx, lobes herbaceous, not covering the capsule.) 

Calyx equalling the capsule, at length diverging. Seed peltate, wingless. 

Scapes with a whorl ol floats below the flower. - - - - - - U. stellaris. 

Scapes without floats. XJ. iasciculata. 

Calyx shorter than the capsule appiessed, .seed flat, bound with a wing. 

Scapes ti-5 or more flowered, seed-wing dentate. (The flowers of this species appear 

blue, all the others of this group have them yellow.) Mergui. - - - U. punctata. 

Scapes two-flowered, seed-wing entire. ------ U. diantha. 

Terrestrial. (Calyx lobes enlarging becoming, in fruit, sub-scariose, converging and cover- 
ing the capsule.) 

Cal>x lob"s ovate, sub-acute; scales and bracts attached by the base. 

Seed finely reticulate, ovate, oblong. 

Flowers some shade of blue (not yellow). 

Calyx av ute, seed elliptical, obtuse at both ends. 

Spur shorter than the lower lip, descending. - - - - - U. reticulata. 

Spur equalling or exceeding the lip, arcuate, horizontal. - - - U. arcuata. 

Calyx blunt, sub-orbicular in fruit, seed ovate, pointed at one end. - - - U. humilis. 

Flowers yellow (seed oblong, elliptical). ------ U. Wallichii. 

Seed finely reticulated, globose. 

Spur as long or longer than the lower lip. 

Cacspitose, leaves sub-spathulate, scapes lax. - - - - - U. conferta. 

Distinct, sub-aphyllous, scape sub-voluble. ----- U. uliginoides. 

Spur shorter than the lip, scape straight, erect. - - - - • - U. uliginosa. 

Seed scrobiculate, flowers blue. 

Scales on the scape few, apnressed. 

Pedicels longer than tlie flower. 

Spur about the lenglli of the lip. 

Upper lip of the corolla sub-orbicular. Seed simply scrobiculate, (flowers as 
large and like those of U. retinilala)» ----- U. Smithiana. 

Upper lip linear, truncated, seed foveolate (flowers much smaller than those of 

the above plate ; apparently aquatic, growing in shallow water), - - U. Griffithii. 
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Spur much §horter than the lip, pedicels long. ----- 
Pedicels shorter than the flower. 

Flowers subsessile or very short pedicelled; upper lip of the corolla emarginate. 
Flower distinctly pedicelled, upper lip of the corolla entire. 

Scales of the scape numerous, sub-cernuous (not appresscd). - . . - 

Seed papillosely hispid, flowers yellow (scales on the scape sub-foliaceous). 

Calyx lobes obovate or sub-orbicular, bracts and scales attached by the middle or above the 
base. 

Seed glochidiate, scales attached a little below the middle, lower lobe obtuse : (seed 
ovate oblong, acute at one end: lobes of the calyx very unequal: spur conical: 
upper lip emarginate, under sub-orbicular, spreading, 5-toothed; leaves orbiculato- 
ipathulate, scape flexuose). 

Seed reticulated not gloclxidiate, scales attached by tlie middle, acute at both ends. 
Flowers sub-sessile. 

Spur longer than the lower lip. 

Flowers somewhat remote, sub-racemose. ----- 
Flowers congested, spicate on the apex of the scape (the flowers ot both these are 
nigrescent in drying, but do not appear to difler in colour, hence 1 suspect an 
error in the name cterxUea), ----- . - 

Spur shorter or about the length of the lip (lip large revolute on the margin, < overing 
and nearly concealing the spur). 

Flowers longish, pedicelled, seed scrobiculate. ----- 


U. pedicellaia 

Ih brachypuila 
Ih affiiiis. 

IJ, squamni(»*.a 
U. mac role [>»v 


U. giocliuhata 


r nivea. 


1). ca*ndea/ 

U. lacemosa. 
U. bifida. 


* U. cserulea and fllicaulig appear to be varieties only of the same species. Tlie former young with the first f)ov^^•r- 
only open, the latter old with the nhort spike elongated into a fructiferous raceme. My 8]»cciinens show, I tlniik, 
transition. 


EXPLANATION 

Ulrictdaria reticulata (Smith), nat. size. 

1. A detached plant, natural size. 

2. Portion of a raceme, natural size. 

3. Lower lip of the corolla. 

4. Upper lip. 

5. Stamens, front view. 

<j. A detached stamen, back view. 


OF PLATE m. 

7. Calyx and ovary witli the stamens left to show the 
relative size of parts. 

8. Ovary detached. 

9, 10. vertical and transverse sections of an imm.i 
ture fruit. 

Through an unhappy oversight, a figure of the seed 
was omitted. They are nearly ovate, smooth, marked 
with slender, scarcely raised reticulations. 


xcv.— PRIMULACE^. 

This order was first published in 1789 under the name of Lysimachla,, by .lussieu, 
by Ventenant in 1799 under its present name, which Brown in 1810 adojited in prefenuK c i<» 
the older and, as it appears to me, equally correct name, and has been followed by all Hubseqticni 
writers. In its habits it is very decidedly extratropical, hence is nearly unknown in the tropieal 
parts of India, four species only being as yet known to me, appertaining to the continental flniu, 
and one or two more from the mountains of Ceylon. To this family the Primrose, 

Cowslip, Lousestrife, and Pimpernel belong. The two last furnish Peninsular species, but 
the Himalays several species, of Primula are found. In Europe the Primulas flower in early 
spring, or inhabit cold mountain tops and then flower in summer, while the Lysimacljias ami 
Anagalles, flower in summer or autumn. This difference in habit seems to account for, our 
finding the latter only within the tropis, while the spring ones, loving a colder climate, do not 
extend beyond the northern mountains. 

Chahacteji ok the Order. Calyx 5, seldom 4-clcft, inferior or half superior, regular- 
persistent. Corolla monopetalous, hypogynous, regular, the limb 5, seldom 4^cleft. Stamen^ 
inserted on the corolla, equal in number to its segments and opposite to them. Ovary 1 -celled ; 
style 1 ; stigma capitate; ovules usually nmpbitropal rarely anatropal. Capsule opening with 
valves ; placenta central distinct. Seeds numerous peltate ; embryo included within a fleshy 
albumen, the radical indeterminate or across the hilum. 

Annual or perenneal herbaceous plants sometimes almost shrubby. Leaves usually radical. 
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when cauline whorled, opposite, or alternate. Stipules none. Flowers either on radical scapes 
umbelled, or variously arranged in the axils of the leaves, or forming terminal racemes or spikes. 

Affinities. These are certainly with My&ineaceor^ in which the stamens, as here, are 
opposite the Jobes of corolla, and the placenta free. Indeed so nearly are they related, that 
some eminent Botanists propose uniting them as parts of one order, distinguished rather by 
habit than characters, the one, Primalacece^ being herbaceous while Mysineacece are shrubby 
and arboreous. Were habit to be altogether rejected as an element in the construction of 
orders, this would be right, but, following the present fashion in Botany, I am inclined, with 
Lindley, to view this as being as distinct an order as many now generally admitted without 
question. It is quite true that in other orders we find similar anomalies in respect to habit which 
are overlooked in them, but, as these are for the most part confined to single genera, they do 
not carry the same weight. Here we have two large groups of plants the one generally her- 
baceous and peculiarly extratropical in its habits, the other arboreous and woody and to an 
equal degree tropical in its. De Candolle mentions LentibularlecB^ as another nearly related 
order. If the views I have ventured to propose under that order, as to its affinities, be correct 
the relationship must bo viewed as remote, and I believe it is remote, though it must be 
admitted they agree to a considerable extent in habit and, therefore, that GesneracecB may, 
like Lentibulorieac^ be looked upon as an analagous, though hardly an allied order. Lindley 
add^ “the collateral affinities are much more with SolanacecB^ and DiapensienB to both of 
'wl ' chey are similar in habit” than with Portulacece^ as suggested by Duby. Accord- 
ing to my views of natural affinities, which may however be very imperfect, I can see but little 
of even analogy between Primalaceae and any of the three orders named. 

Geographical Distribution. As remarked already this is a peculiarly extra-tropical 
order, so much so indeed, that some species of Primula exist almost on the limits of perpet- 
ual congelation, and all the family seek a low temperature. But while this is the case, we 
yet find that it exists in different degrees ; one half of the family seeking lower thermometrical 
ranges than the other. The genera Primula^ Androsase^ and Tfientalia are all early flowers 
in ISurope. While Lysimachia^ Anagallis and Mycropywia^ flower late in summer. The 
latter are found in the more temperate regions of the tropics, not the former. Of the whole 
order, about 215 species are named, two only are referred to our Peninsular flora, but two 
others are known to me, the one here figured and a species of Micropya'is. Europe and North- 
ern Asia, are their principal centres, but Africa, America and New Holland, participate. 

Properties and Uses. On this subject little seems known, or rather I should say they 
are nearly destitute of active properties. 

As objects of ornamental culture, the Primulas can scarcely be excelled in their chaste, 
unassuming forms and colours, and being all early flowering plants, their beauties are enhanced 
by having at that season so few competitors, but they are ill adapted on that very account for 
culture, on even the highest and coldest peaks of our southern mountains, Lyaimachia Leache- 
naultii^ the L, Clemenaoneana of Wall. List, a native of the Neilgherries and Pulney moun- 
tains, is however a rather handsome species, and being a free grower in the garden, though 
quite a marsh plant in its native localities, is extensively introduced into gardens on the 
Neilgherries. The one hero represented has, as seen in its native pastures, but little beauty to 
recommend it, however well it may look on paper, still it seems probable, that if introduced 
into the parterre and well cultivated it might also become a favourite. 

Remarks on Genera and Species, A flora possessing only three or four species furnishes 
little scope for reflection under this head. M. Duby, in De Candolle’’s Prodromus, names 8 
Indian species of Lyaimachia^ only one of which appertains to the Peninsula, the one here figured 
is a second ; the others are all from the Northern provinces. Ceylon has one or two distinct ftom 
the Peninsular species, apparently unknown to Duby, as I do not find he refers to them. The 
other genera found so far south are Anagallia and Mycropywis^ of the former there is one found 
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not nnfreqnent on the Neilgherries and Pulney mountains, but probably introduced with seed 
com and has become naturalized. Micropyaia seems rare, I have only once found it. Duby 
does not seem to be aware that the plant he has described under the nane of L. Lesvhenaultii 
is Wallich's L. Clementsonianay a name quoted by him among his non satis nolcB species, 
that and the accompanying one being the only ones known on these hills. 


iMsimachia dtUoidta (R, W.), procumbent, extremities 
of tne branches ascending densely pubescent, hairs 
jointed: leaves subsessile, opposite or whorled, ovate, 
obtuse, sparingly sprinkled on both sides with jointed 
pubescence : peduncles axillary, solitary, about the length 
of or exceeding the leaves ; fructiferous ones reflexed : 

EXPLANATION 

1. Lysimachea dtUoidta^ flowering branch, natural size. 

2. Detached corolla and stamens. 

3. Anthers. 

4. Calyx and ovaiy. 

5. Ovary cut vertically. 

6. cut transversely. 

7. Capsule full grown. 


calyx lobes lanceolate, pilose, perforated with numerous 
translucent orange coloured glands ; corolla rotate some- 
times glanduliferous : filaments short, monodelphous at 
the base, anthers sub-triangular: seed hispid. Neilgher- 
ries, Pulney mountains, Ceylon. This species is nearly 
allied to L. nemorum but is certainly distinct. 

OF PLATE 144. 

8. Capsule detached. 

9. cut vertically. 

10. transversely. 

11. Placenta and seed detached. 

12, 13. Seed upper and under surface. 

14. cut transversely showing the embryo In situ, 

15. Upper and under suriace of leaves. 


XCVI.— MYRSINEACE^. 

This order was, almost unknown to Ju8.sieu, the few genera he knew, appertaining to it, 
being referred to allied orders, Myrsine itself to Sapotace<e, To Mr. Brown we are indebted 
for its first separation and limitation. Ventenani had previously indicated it us distinct from 
Sapotacea^ but seems to have been imperfectly acquainted with its peculiarities. Since estab- 
lished and defined by Mr. Brown it has been retained by all Botanists. The latest writer on 
the subject, Alph. De Candolle, has thrown much light on its genera and species w^hich, under 
his hands, have become very numerous ; now amounting, according to Lindley's enumeration 
to 30 genera and 320 species, but he includes TheophrastecR which 1). C. separates as a distinct 
order. As an order its prominent characteristics arc its bearing the stamens opposite the lobes 
of the corolla having a 1 -celled ovary and a central free placenta covered with ovules immersed 
in alveolae or sockets. They are nearly all shrubs or trees, and for the most part tropical, a 
few however extending nearly 20 degrees on either side of that zone. By these marks they 
are best distinguished from PrimulaceaL^ which are nearly all herbaceous and extra-tropical. 

Character of the Order. Flowers bisexual or sometimes unisexual. Calyx 4-5-cIeft 
persistent. Corolla usually deeply 4-5-cIeft, rarely 4 pctaled, equal. Stamens 4-5 opposite the 
lobes of the corolla, into the base of which they are inserted ; filaments distinct rarely con- 
nate sometimes wanting; anthers attached by their emarginate base, two-celled, dehiscing 
longitudinally. Ovary free, or partially adherent with a single cell and a free central placenta, 
in which is immersed the campulitropal ovules; style 1 short; stigma lohed or undivided. 
Fruit drupaceous or baccate, usually oue-seeded sometimes with two or more. Seeds angular 
or sub-globose with a hollow hilum and simple integument. Albumen copious horny, of the 
same shape as the seed ; embryo taper, usually curved, lying across the hilum when the seed 
is solitary or inferior, and touching the hilum when the seeds are numerous and lateral ; 
cotyledons short. Trees or shrubs. Leaves alternate undivided, serrated or entire, coriace- 
ous, smooth; stipules none: sometimes under shrubs with opposite or ternate leaves. Inflor- 
escence in umbels, corymbs, or panicles, axillary or terminal. Flowers small, white or red, 
rarely yellowish. (Lindley slightly altered.) 

Affinities. Under this head little can be added to what has been already said under 
Primulacea, The socketed placenta of Myrsineacecs is noticed, but it would appear from 
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cases adduced among Primulacece, where a somewhat similar structure occurs, that no great 
weight can be attached to that circumstance. Habit and geographical distribution must, I 
apprehend, be looked upon, in this cose, as the really essential distinguishing feature. The 
section, or according to Alph. D. C. the order, Theophrastece has alternate sterile stamens 
and extrose anthers as in SapotacecB, showing a transition from the one into the other and 
indicating a <lirect affinity between the two orders, which, however, are kept distinct by the 
difference of the ovary, which is several-celled in Sapotacese, and also bv the very different 
structure of the seed. Whether or not Theophrastew ought to be separated from Myri^eneavea 
IS a question which scarcely comes within the scope of this work, there being no Indian 
species of the former, but, were I called upon to give an opinion, I think it probable it would 
he adverse to their separation partly on the ground of analogy furnished by Sapotaceee, between 
the genera of which it appears to me there are as wide discrepancies as between Theophraatavece 
and Myriseneavece^ But on the other hand many families, are less clearly defined and therefore 
it IS my impression that the verdict of A. De C. will ultiinataly be confirmed as it rests 
on some strong points. 

Gh ooRAPHiCAi Dis'i uiiun loM. Til 1833 when Alph. Do Candolle's paper on this family 
was road in the Linneau Societ)^, he was only acquainted with 180 species excluding Theophrantn^ 
since then the number has been nearly doubled. In his three tabular statement of the geo- 
gra al distriliution of the order he assigns only 9 to ‘‘Cej/loii and the Indian Peninsula," 

I .ot say how many I have, indigenous within these limits, but I am nearly certain the 

II umber is little under twenty. 

I extract the following notice on this subject from my Spicilegiimi Neilghcrriense — “This 
family is widely but unequally distributed, apparently preferring those countries enjoying a 
rather high but equable temperature. They most abound m the Islands of the Indian Arclii- 
jielago, next to which ranks Bengal, Burmah, and the Tenasseram coast. The Indian Penin- 
sula and Ceylon, are placed low in the scale, whether owing to their possessing few or to these 
floras being less known, I do not know, but I know that I have in my own collection nearly 
twice as many as De Candolle assigned to both countries in 1833 when his very excellent paper 
was read to the Linnean ISociety." 

Dr. Hooker in his “Botany of the Antarctic voyage," gives an admirable account of the 
geography of this family, which, though rather long, i am tempted to quote iu full as a model 
of perfection. 

“Myrsineaceae are for the most part inhabitants of climates whose temperature is equable 
and they particularly abound in insular localities, as the Islands of the Indian Ocean, Mauritius, 
Bourbon and Madagascar, Their utmost Northern limit in the Old World seems to be the 
Azores, lat. 39^^ N., Madeira, lat. S-'’, and Toiirifib ; but in no part of the adjacent continent 
of Africa do they cross the Northern tropic; in Europe they are entirely wanting, and in Asia 
extend only to Japan in North lat. 40^ The order is very rare in N. America, and especially 
to the northward of Mexico, only one species inhabiting the United States, the M, Jloridana^ 
A. De C., and that is confined to the southern state, whose name it bears, lat. 30° N. In the 
'Southern hemisphere they nowhere (except in New Zealand), are found to the southward of 
the 3b*th parallel, and there in S. Brazil only. In Africa they reach the 33d, and in Australia 
the 34th. Their extension into the 53d degree in the South Pacifle Ocean, is hence a remark- 
able circumstance, and probably in some measure to be accounted for by the uniform tempera- 
ture which the New Zealand Islands possess ; further, they there bear a larger proportion 
to the other dicotyledonous vegetation than they do in any other part of the globe. I have 
alluded to the Suttonia divaricata having a considerable range in latitude, a circumstance not 
without parallel in the order to which it belongs. Of this, Myraine africana is an extreme 
instance, that plant being found both at the Cape of Good Hope, in Abyssinia, and in the 
Azores. The species of the Natural Order are, however, as M. A. De Candolle well remarks 
( Linn. Trans, vol. xvii. p. 99), very confined as regards their geographical limits, Melaatomacea* 
and Myrtaceca^ being two of the very few groups containing about the same or a greater 
number of species which are more so."— Hooker, Bot. of Antarctic Voyage, p. 52. 
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In addition to the above, it only remains for me to remark that generally they exhibit a 
decided prediliction for sub-alpine forests, which may in some degree account for their iion- 
appearance on the African continent ; the interior mountains, having been as yet impei'lectly 
explored and the same fact will, I think, account for so few having ns yet been found in Ceylon 
and the Southern Provinces of India. Linnaeus only knew one Indian species of the order, 
his Samara Usta, De Candolle only 9 in 1833, and now my Herbarium has about 20 species, 
figures of 10 of which I have published. 


Properties and Uses. On this head little is known, the fruit of some of the speeies 
possess considerable pungency and it is said, that those of Emhelia ribes, which resendile black 
pepper are occasionally used to adulterate that article. The fruit of a sjieeies of Samara are 
called in Tamil ‘Devil’s pepper’ indicating its possession of pepper-like properties. 

Dr. Royle mentions that the fruit of Emhelia robuata and Afyrsine bifariit, are esteemed 
gently purgative by the inhabitants of that part of the country where they are indigenous. 
Upon the whole it appears, so far as present information extends, that they are deficient in active 
properties. 


Remarks on Genera and Species. The order is divide# into three very distinct groups 
by A. De Candolle, namely, having the ovary inferior and many-seeded fniit—A’wbmc<* 

ovary superior : corolla polypetalous—and^rdmc® ovary superior; corolla monopetalous. 1 he, 
first of these contains one genus, the second two, Emhelia and Samara (Chonpetalmn, D. L.), 
and the third 18, six of which have Indian representatives. Of these si.y, two only, Myrsme and 
Jrdisia, so far as I am aware have been found in the southern provinces. These are distin- 
guished at first sight by their inflorescence, in the former fascicled along the branches, in the 

fatter more or less distinctly panicled or thyrsoid. , , a 

The genus Samara (Lin.), has long been an enigma. Dr. Amott lately cleared up the 
doubts which hung over it by an examination of the original specimen, I he genus was origin- 
ally established on a specimen now actually existing in the Linnean herbarium, and was well 
de^ed, but the author, at the same time, quoted as a synonym, a figure which had no relation- 
ship with the plant before him. The plate being well known, but not the specimen, it « 

of time came to be quoted as the authority for the genus and the original specimen of the i la e 
being subsequently examined was found not to correspond with the generic character. 1 
place of suggesting the suspicion that Linmeus had merely committed an error in his ’ 

was held af a proof that no such genus as he defined existed, and on that supposition A. De t . 
constructed hfs genus Choripelalum which, as shown by a comparison of the two geiierii 
cCSm « ideSl with SaM.r„, h.,». th. l.tl.r, bei„g th. .U.r ..me, m.rt be 
to the exclusion of the other. 


EXPLANATION 


1. eifrifino polyoephala (Wall.), flowering branch, nat. 

size. , . 

SL Flower-bud ready to expaud. 

3. Expanded flower. . • *u * 

4. CwoUa detached and split open, showing the sta- 
mens opposite the lobes of ihe^ corolla. 

5. Anthers back and front views. 


6, Ve/eiyx nuu uv«rY. 

7. Ovary detached. 


OP PLATE 145. 

8. Ovary cut vertically showing the free central 
placenta. 

9. cut transversely. 

10. A mature fruit. . . • au 

11. The same cut transversely showing the soliUry 
seed and remains of numerous aborted ovules; the 
embryo lying transversely across a copious homy albu- 

12. Embryo detached. 


T 
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XCVII.— ^GICERACE-®^ 

There is a jj^rotip of sea-shore plants, the Manjrroves ( RhizophoretB)^ whose seed have the 
remarkable profierty of commencing germination before they quit the parent fruit. The species 
of tliis family are like them, sea-shore plants and like them the large seed (6g, 11) is not com- 
posed as nsiial. of large cotyledons and small radicle but of very small cotyledons on the apex 
of a greatly enlarged and germinating radicle. 

This circumstance led Linnmus, on the authority of Rumphius, to suppose the species re- 
presented in the accompanying plate, a true Rhizophora^ which he accordingly designated R, 
corniculaia, Gaertner afterwards partly corrected the error, but himself fell into another, 
in mi^taking the radicle for the cotyledons, which are concealed under the hood or calyptra 
shown ill figs. 13, 14 and 15. Konig (Annals of Botany I. 129) advanced our knowledge of the 
peculiarities of this plant another stej), by an excellent description and correct analysis of all 
its parts. These Brown confirmed and at the same time refered the genus to his order 
Myninccp^ where most Botanists continue to place it. 

In 1834 Rliime (Annals des sciences) indicated it as forming the type of a distinct family, 
which view has been more reointly adopted, after a most elaborate examination of the whole 
Mysineoiis gronj), by Alph. De Candolle, whom again I follow in viewing this order as distinct 
fn»^'^ Myi 'ntenrece, 

'he (|uestion may here ho fairly mooted which of the two opinions is the right one, 

1 -..idoxicul as such language may appear, I think, I am safe insetting out from the proposition 
that this is both an easy and a difficult question to answer. If we take enlarged views as 
to what constitutes an order, and construct them all somewhat on the principles which have 
guided Botanists, in the construction of such orders as Ranunculaceae, Capparideae, Leguminosse, 
llosacem, Rubiaceac, Euphobiaceac, 6cc. there can be then no question that JEgiceracece can only 
he viewed as a sub-order, but then Primnlacece must be another. If Primulaceac is kept dis- 
tinct mainly on account of habit, we are surely not merely justified, but required to separate 
A^giceraccoe in w hich we find distinctions drawn from both habit and structure. In regard to 
habit we find the one growing constantly in salt marshes, and germination commencing before 
the seed drops from the plant, wdiile the rest of the order are comparatively inland in their pre- 
delictions. As regards structure, the filaments are united at the base, the anthers are alveolar 
with the pollen lodged in cells, like that of Rhizophora and Viscum^ the placenta is not alveolate, 
the fruit is follicular, the Embryo is erect not transverse, and finally the seeds are without, 
albumen. To set against these, the stamens are opposite the lobes of the corolla and the 
placenta free, as in Primula^ Myrsine^ Ardisia^ The grounds for separation, it will then 
be seen preponderate unless we constitute “stamens opposite the lobes of the corolla, placenta 
central free,” the essential character of the order and rigidly adhere to it. In that case 
Primulnnece^ Myrsineacece^ jEgiceracece and perhaps Theophraatacece^ will form sections of but 
one order, but if we are to separate Primulacece we must in consistency equally remove both 
^gicerareoc and Theophrastacece. Let Botanists construct their orders on a wider base, view 
them ns natural orders, not as exagerated genera, and then we shall have fewer occasions for 
complaint of excessive multiplication, construct this order on the broad basis of “stamens oppo- 
site the lobes of the corolla, ovary ono-celled, placenta central free,’’ and the whole is brought 
together and kept there, after wliich the different parts can be conveniently distributed in 
groups for more easy study. That rule has not been applied in the case of PrimulacecB^ so 
neither ought it to be in that of jEgiceracece and TheopraatacecB, 

This is my reason for following Bluine and D. C. on this occasion, in opposition to all other 
Botanical authorities. It would be inconsistent to do otherwise, but at the same time I repu- 
diate this hair splitting system in our higher groups, as having a tendency rather to impede 
than advance science, by breaking down on, apparently, insufficient grounds great natural 
families. Assuming that this synthetic process was applied to the group of plants brought 
together by the above characters. They might then be distributed into the following sub-orders. 



^GICERACEiT: 


m 
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1. Primule* distinguished by their herbaceous habit and capsular fruit, as at present. 

2. including Samolus, marked by their inferior ovary, and being i>art)y eomno^.cl 

of herbaceous partly of woody plants, would form the transition to ^ ^ 

3. Mysinb*, woody, primulaceous plants with drupaceous fruit. 

4. iEoiCERE^:, woody, with alveolate anthers, exalbuminous seed and follicular fruit. 

5. Theophhaste* with alternate sterile stamens and extrorse anthers— leading into Sai.e- 
taceae, and at the same time completing the Myrsineous circle. Many cases uiuloubtedly od ni 
where It is quite impossible to follow such a course, but in all cases where it can, 1 cwlainU 
think it ought to be, and this is one of them. 


Character of the Order. Calyx 5-parted, imbricato-convolute to the left in a'stiva 
tion. Corolla 6-cIeft, imbricato-convolute to the left in oestivation. Stamens attached to tlu 
base of the corolla; filaments united at the base into a short tube; anthers versatile, ^-lolxd 
at the base, opening longitudinally, pollen lodged in a double row of cells or alvoolic. Ovar} 
free, fusiform, 1-celled; central placenta ovoid, shortly stipitate ; style filiform, persistent, 
stigma acute. Ovules numerous, not immersed in the placenta, all except 1, aborting, Imi 
persistent ; the fertile ovule rapidly growing after the fall of the corolla, long-ellipsoid, exceed 
ing the dry compressed placenta. Shortly after the ovule begins to germinate at the base, tin 
elongation of the radicle stretches the stipe of the placenta, which finally becomes the apparent, 
but false funiculus, while the persistent placenta forms the hood covering the cotyledons at tlu 
apex of the mature seed. Seed exalbuminous, curved ; embryo cylindrical, curved, thick ; radicle 
inferior, sulcated. Pericarp elongated, arched, without nerve or suture, longitudinally striated, 
somewhat fleshy within, punctuate with resinous matter, at length splitting lengthwise on otk' 
or both sides. — Small trees or shrubs inhabiting salt marshes near the sea coast. Leaves altei- 
nate, exstipulate, coriaceous, entire, obtuse, marked with minute depressed points. Flowers 
usually umbelled, white, fragrant. 

Affinities, On this head I have nothing to add in this place, Dc Candolle observes 
that they “principally differ from Mysineaceae in their follicular fruit, want of albumen, elon- 
gated almost anatropous seed, germinating within the sheath and, perhaps, from all other plants 
by the great lengthening of the stipe of the central placenta during maturation ; and lastly bv 
the cells of the anthers transversely divided.” In this last respect they do not seem to mV 
to differ materially from Rhixophora and Vhcuniy in both of which the pollen is lodged in eells 
or alveolae, the same as here. 


Properties and Uses. Nothing known. 

Geographical Distribution. Widely distributed over the tropics in salt marshes near 
the sea shore. Natives of both coasts of the Indian peninsula, the whole of the Malayan Archi- 
pelago as far as Java, New Holland, New Guinea. But I find no notice of the genus in Africa 
and a very doubtful one of its existence in America. 


EXPLANATION OF PLATE 14G. 


JEgkeroB flowering branch, natural size. 

1. A young flower-bud showing the convolute aesti- 
vation. 

2, 3. Flowers in diflerent states of expansion. 

4. Corolla detached, and opened to show the filaments 
cohering at the base. 

5. Antben, back and front views. 

6. CaljTx opened to show the ovary and style after 
the fall of the corolla. 

7. 8. Transverse and horizontal sections of the ovary. 

9. Ovary cut open shortly after the fall of the coroUa, 


showing the enlarged fertile ovule, and numerous aborts 
ed ones on the placenta. 

10. The ovule more advanced, the elongation of the 
stipe of the placenta commenced. 

11. FuU-^own seed. 

12. The seed cut transversely after germination has 
commenced, the centre sublignious, the circumference 
corticose. 

13. Seed in situ. 

14. Removed from the follicle. 

15. Calyptra detached, showing the cotyledons. 

U 
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XCVIII.-«APOTACKffl. 

This order, as first established bjr Junieii, contained 9 gvnera, two of whidi hat* nnee 
been excluded ; it now embraeee SI, and abore 200 species. Of these Alphonse De Candolle, 
in his recent revision, added seveial genera, and manj hitherto nndescribed species. The 
order, for the most part, consists of trees and shmbs, abounding in milky juice, generally 
natives of tropical countries in both the Old and New World. One of its most striking 
peculiarities is found in the flowers, in which, with the exception of 2 or 8 genera, is found 
I series of petaloid appendages or sterile stamens, alternate with the fiertile ones. These 
ij>l)endage8 are placed next the clefts of the corolla, the true stamens opposite the lobes, as 
til Myrsineacece, but with the anthers extrorse— that is opening outwardly towards the petal, 
III place of inwardly towards the pistil. The fruit, which in some species is large, has some 
resemblance to an apple, a likeness sometimes even more apparent after being cut than 
before, owing to the star-like form of the cells. That of several is edible, and a few most 
delicious, among which I would place the Sappodilla plum. 

Chabacteh of the Order. Caylx 6- or occasionally 4“8-lobed, valvate or imbricate 
111 a'stivation. Corolla monopetalous hypogynous, regular, deciduous, its segments usually 
t‘t|ual in number to those of the calyx, seldom twice or thrice as many, imbricated in ffistiva- 
fioii. ^ Stamens inserted on the corolla, distinct ; usually partly fertile partly sterile, the former 
•■<Hialing the number of lobes and opposite them, the latter alternate, sometimes twice as many, 
rarely all fertile ; anthers extrorse. Ovary superior, several-celled, cells usually opposite the 
lobes of the calyx, with a single erect or suspended ovule in each ; style one ; stigma undi- 
vided or occasionally lobed. Fruit fleshy with several one-seeded cells, or, by abortion, only 
one. Seeds nut-like, sometimes adhering into a several-celled putamen; testa bony, shining, 
with a long scar on the inner face ; embryo erect, large, white, usually enclosed in fleshy 
albumen; cotyledons, when albumen is present, foliaceous, when absent, fleshy and some- 
times connate ; radicle short, strmght, or a little curved, turned towards the hilum.— Trees 
oi shrubs natives of the tropics often abounding in milky juice. Leaves alternate or almost 
whorled, entire, coriaceous. Inflorescence axillary. Flowers hermaphrodite. 

Aifinities. This order seems very appropriately placed between the Myrsineous group 
and A’benaccrp, having the flowers of the former, i. e. the fertile stamens opposite the petals, but 
with the addition of intermediate sterile ones— agreeing also in their soft juicy wood: while on 
the other hand, they have the many-celled ovary with solitary ovules of the latter. The corolla, 
also, of both, is in many instances similar. But while these 3 families seem almost insensibly to 
puss into each other, they are all essentially distinct. So distinct indeed that Lindley places 
them in three separate alliances. I am scarcely prepared to follow him so far, but still there 
cun be no doubt of the wide difference between a Sapota and an Ebinus, though in botanical 
characters they seem so nearly allied. But even as regards these they are amply distinct, both 
fiom each other, and from all other monopetalous orders. Lindley places Sapotaceee in his 
Jlhamnal alliance and associates with them apetalous and polypetalous flowered orders, some 
w'ith and some without albumen, but, I believe, sparing in all. The connection between Sapota 
and Ulmus I confess I cannot trace, neither do I see very clearly that between this family 
and HippocrateacecB, or I may almost say any other order of the alliance. But in this the 
fault may lie with me. In the meantime, however, I view the association in which it is 
here placed, as preferable to that in which he has located the family. 

Geogkavhical Distribution. Endlicher, in his Enchiridion Botanicum, gives the fol- 
lowing brief summary. “Pound within the tropics of the whole world, in sub-tropical regions 
in Australia, the Cape of Good Hope, Northern and Western Africa, and the warmer parts of 
North America ; more rarely in South America." The number of Indian species is inconsider- 
able, scarcely amounting to SO in all. Those from South America I believe exceed that number. 
In Madagascar, the Mauritius, and lale of Bourbon, they are more numerous. Of the Indian 
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ones ttree are found high on the Neilgherries, and one of them, Sapota Elengoides^ near the 
summit; it is certainly very common about Ootacamund at an elevation of 8,000 feet. Tvo 
species of Isonandra occur, one in the forests about the Avalanche, the other on the slopes 
below Sysparah. In the forest at the foot of that pass 1 found, but only in fruit, a species of 
Basaia^ much resembling J5, longifolia but apparently quite distinct. The leaves are nearly 
twice the length of those of B, longifolia. 


PRorKttTiEs AND UsEs. On this head a good deal might be said as almost every species 
has had some useful property assigned to it. Several of the foreign species are said to be 
endowed with properties resembling those of Cinchona. The seed of the Bassias furnish oil, 
and a substance much resembling butter, in considerable quantities; that of the former is 
partly consumed for burning but more extensively in the manufacture of country soap which, 

1 believe, owes its peculiar heavy disagreeable smell to this ingredient. Roxburgh has pub- 
lished an account of the Butter tree, Russia butyracea*, in the Asiatic Researches, the 
substance of which I quote from Royles' Illustrations, not having the original at hand : ‘‘But 
the most remarkable produce is that of the Fulwa or Phulwara, the Rutter or (ihee tree 
of the Almora and Nepaul hills, which is of a delicate white colour, and of the consistence 
of fine lard, but without any disagreeable smell; it is highly esteemed as a liniment in 
Rheumatism, contraction of the limbs, &c., and when used by natives of rank is frociueiitly 
impregnated with some fragrant air. The tree very much resembles B, latifolia, but may 
bo distinguished by its much less fleshy corols and more numerous stamens. It grows on 
the southern ascent of the Almora hills, flowering in January and ripening its fruit in August. 
The kernels, about the size and shape of almonds, are easily extracted from the smooth chosnut- 
coloured pericarps, when they are bruised and rubbed up to the consistency of cream, and sub* 
jectod to a moderate pressure in a cloth bag. The oil concretes immediately it is expressed, 
and retains its consistency at a temperature of 95® (Roxb. As. Res. viii.^.’’’ In addition to these 
valuable products the timber of these trees is considered valuable; the fleshy corollas, which fall 
in vast numbers when the trees are in flower, are picked up and used as esculents, either dried, 
or at once stewed and made into curry. Others are fermented and a potent spirit extracted 
by distillation. The fruit of Mimusops Elengi are eat by the natives, while the flowers are 
prized on account of their delightful fragrance. The bark, which is astringent, is said by 
l)r. Royle to be used in medicine, a fact which Dr. Ainslie seems not to have been aware ol, 
as it is not included among his medicinal plants. The fruit of Sapota Acras^ the sappodilla 
j)lum, a tree introduced into India, is most justly prized as a great delicacy, while that of the 
native species, Sapota Elengoides, is more austere than the worst of crabs, which, Ijy tlie way, 
it a good deal resembles. On the Neilgherries, where it abounds, the natives jnckle it, as 
a condiment for their currys, a proof that they are easily pleased. The most valuable product 
of the order is the recently discovered Gutla percha, the produce of a species ot Isonandra 
(J, PercJia Hooker), a genus first established on two Indian plants in my collection, to whicli 
three more all Indian, have since been added, the properties, however, of none of which have 
yet been investigated. I’he Indian division of the genus diflers from the Phillii>ine one in 
havinir tetramerous flowers while it has them hexamerous. In other respects they seem to 
associate as members of the same genus, but their properties may equally difler like then- 

flowers. 


Remarks on Genera and Species. De Candolle gives the following suiimiary of the 
generic characters, which seems very clear, and may prove useful in enabling readers who niay 
not have that work at band to refer specimens to their jiroper genera. 


1. “No sterile stamens or appendices to the corolla. 

Chrysophyllum, 

2. Simple sterile stamens or appendices, opposite the 

divisions of the corolla and alternate with the fertile 
stamens. Sapola, Sideroxylon, 

3. Stamens all fertile, double the number of the lobes 

of the corolla. Isonandra, 


4. Lobes of the corolla in pairs before the lobes ot 

the calyx, stamens all fertile, opposite the lobes of the 
corolla. Bassia, 

5. Lobes of the corolla in pairs before the lobes of 
the calyx, with an interior petaloid verticel opposite the 
lobes of the calyx: fertile stamens opposite tlie interior 
petals and calyx, with alternate storile ones. MimuBops, 
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Examples of some of these are given in the supplementary plate 147 h. Of the series, the 
most difficult to understand is Mimmopi. The flower of this genus is very complex. It consists 
of two rows of sepals, of two series, or whorls, of lobes to the corolla. The outer series has 
twice as many lobes as there are sepals, or lobes to the calyx (12 or 16), these are arranged in 
pairs alternate with the midribs of the sepals ; within is a second series equaling the number of 
sepals and opposite their midribs : opposite these stand the fertile stamens, and alternate with 
them the sterile ones. The arrangement may be thus illustrated. Let S stand for sepal, C for 
corolla, a for anther, or fertile stamen, and f for the petaloid sterile filament. Then let o'! 
take an 8-partite species, say Mimusops Elengi, as being most common, for the example, 
though that is not constantly 8 as I have repeatedly found decandrous flowers on the same 
specimen with octandrous ones. 

SgSgS^Sg 

c cc cc cc cc cc cc cc c 
cccccccc 

afafafafai'afafat 

This is a rude but sufficiently expressive diagram and one easily given and understood. It 
would be still better shown by five concentric circles intersected by transverse lines. 

- ^itated above the number of parts of the flower of Mimusops is liable to vary. In 
M. Liangi I have not seen fewer than 8 parts to the whorl, but often 10 and even 12. In 
M, hc^vandra octandrous flowers are of frequent occurrence, but I have not yet seen more. 
Do Candolle’s division into 8-androus and 6-androu8 species must, therefore, be received with 
some degree of latitude. I had very nearly referred a specimen of the latter form, having 
8-androus flowers mixed with hexandrous ones, as a new species to the octandrous section, and 
probably would have done so, had I not given it to the draftsman to make a drawing, when he 
fortunately stumbled on a hexandrous flower, which led to more minute examination and showed 
that the two forms were mixed on the same branch, in the same way as I had already seen in 
M, Elengi. The tree however proves a new species, nearly allied to hexandra, from which it 
differs in having short petioles and long pedicels, the very reverse of what they are in the original 
species, and globose, 3 to fl-seeded fruit, not oblong like an olive, as shown in Roxburgh's 
figure. In regard to that figure it may be observed that it appears to be made up of two species, 
the branch belonging to one and the dissected magnified flower to another. The former seems 
to accord in its characters with M. indica (D. C.), the dissected flower with those of my new 
species, which I have named M. Rovhurgiana^ and given its analysis, figure C. of Plate 148. b. 
l)e Candolle remarks under M. he^vandra^ ^‘Inter plantas a cl. Wallich comm, specimen iconi 
conforme non vidi. An errores in icone.” A comparison of my leones Nos. 1587-88 with 
Roxburgh’s C( r. PI. tab. 15, may possibly explain the cause of this nonconformity by showing 
that Roxburgh’s plate is in all probability taken from the two plants represented in these 
plates, the flowering branch and fruit belonging to the one, the magnified flower to the other. 

In regard to the fact mentioned above, of the liability of species of Mimusopa to vary in the 
number of parts of their flowers, I have observed the same thing in the ovary of laonandra 
Condolliana^ different flowers from the same fascicle having some 4 some 6 cells. 

EXPLANATION OF PLATE 147. 

Basaia longifolia^ flowering branch. 

1. Detached flower, natural size. 

2. Same with the calyx opened to show the tube of 
the corolla. 

3. Corolla split open, ihowin^; the stamens in situ. 

4. Anthers, back and front views. 


5. Ovary and style, after the fall of the flower. 

6. Ovary cut vertically, ovules pendulous. 

7. cut transverely, in this instance 7-celled. 

8. A fruit nearly full grown. 

9. cut across all the seed except 2 aborted. 

10. Detached seed. 

11. Cotyledons, testa removed. 
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EXPLANATION OP PLATE 148-b. partly. 

C. Cut vertically. 


A. Sideroxylon Mtnuaium* 

1. Flower bud. 

2. Flower split open, showing the fertile and sterile 
stamens. 3. Anthers. 

4. Calyx divided, showing the free ovary. 

5. Ovary detached. G. cut vertically, ovules ascending. 
7, Cut transversely, 5-celled. 

B. honandra CandoUiana* 

1. A detached flower. 

2. Corolla detached and split open, showing all the 
stamens fertile and anthers extrorse. 

3. Detached anttiers. 

4. Ovary detached. 

5. and 5. Two ovaries cut transversely, one 4- the other 
5>celled. 


C. Mimusops Roxburghiana. 

1. Expanded flower. 

2. Detached corolla split open. 

3. A portion of the corolla more magnified, showing 
all the parts mentioned in the diagram. 

4. Detached stamens. 

.5. Calyx and ovary. 

G. Ovary cut vertically. 

7. Cut transversely. 

8. A fruit cut vertically. 

11. cut transversely, 5 of its 8 ovules abortive. 

10. Detached seed. 

11. cut longitudinally, embryo in situ. 

12. Detached embryo. 


XCIX.— EHENACEyJ^. 

This small order, consisting of only 8 genera, hut nearly 1(>() species, uas first indicated 
by Jussieu under the name of Guairanrr, to which he referred ]0 genera, all except two (d 
which have since been removed ; one to Sapoiacere, and seven to S/yracarrrr. Veiitenat and 
Brown subsequently revised the order, the former changing the name to that wliich it now 
bears. It for the most part consists of trees, the timber of whiclr is remarkable for its liardriesv 
and durability, the well-known Ebony and Lignum Vitae being two of them. 

Character ok the Order. Flowers, by abortion, usually unisexual rarely bisexual, tlu 
male with a rudimentary ovary, the female with sterile stamens. Calyx 3-7-lobed, nearly equal, 
persistent. Corolla monopetalous, somewhat coriaceous, usually pubescent externally and glab- 
rous within ; limb 3-7-lobed, imbricated in a'stivation. Stamens definite, either arising from tin 
corolla, or liypogynous, twice as many ns the segments of the corolla, sumetiincs four times a- 
many, or the same number and then alternate with them, often inserted in pairs near the bottom 
of the tube and those neither opposite nor alternate; filaments simple in the liermaphroditi 
species, generally doubled in the polygamous and dia'cious ones, both their divisions hearing 
anthers but the inner generally smaller ; anthers attached by their base, generally lanceolritc. 
2-celled, dehiscing lengthwise, sometimes bearded ; pollen round, smooth. Ovary sessile without 
any disk, several-celled, the cells each having one or two ovules, pendulous from the apex ; styb 
divided, seldom simple; stigmas bifid or simple. Fruit fleshy, round, or oval, by abortion often 
few-seeded, its pericarp often opening in a regular manner. Seed with a meinhraiiaeeous testa, 
of the same figure as the albumen, which is cartilaginous and white* ; embryo in the axis, oi 
but little out of it, straight, white, generally more than half as long as the albumen ; cotyledon'- 
foliaceous, generally somewhat veiny, lying close together, or occasionally slightly separate , 
radicle taper, of middling length or long, superior, turned towards the hilnni. — Trees, shrubs, 
or undershruhs, without milk, with hard heavy wood, frequent in warm, rare in colder regions. 
Leaves alternate or sub-opposite, entire, exstipulate, short petioled. Cymes axillary, rarely 
terminal, in the males few or many-flowered, one flower evidently terminal ; in the female 
one-flowered by the lateral flowers aborting; pedicels articulated at the apex ; females usuallv 
larger, with the calyx growing with the fruit. 

Affinitie.s. Jussieu viewed the genus Diospyron as being most nearly allied to 
SapotOy but included it in an order the bulk of which was composed of genera now removed 
to constitute the present Styracacece, which are perigynous or have an inferior ovary, 
hence, misled by that association, he placed DiospyroSy having hypogynous flowers, in his 
perigynous class, from which it is sufficiently distinct. Brown considers this order most 
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uearly related to the Olives (Oleacese), though quite distinct. De Candolle remarks that it 
approaches Sapotacew on the one side, in the position of the stamens and form of the fruit, 
and Oleacew on the other, through the genera having two pendulous ovules. Its nearest 
affinity, however, as long ago indicated by Brongniart, is clearly with the Hollies ( Ilicinea*)^ 
into which they almost pass, the distinguishing characters being of only secondary value. 
Lindley considers that their nearest affinity is with Ilicinew on the one hand, and Jpocynacew 
on the other. This last relationship I find myself unable to trace, but see little difficulty 
in the other; they seem indeed to pass by an easy gradation through Ilicinece into 
Oleacea ; but to my mind the relationship between Ebenacece and Sapotacece is not so 
close though evident enough, neither can 1 quite agree with Endlicher in thinking that 
there is scarcely any difference between them and Styracacece except the difference in 
tlie insertion of the corolla. 

Geographical Distuimution. Tropical Asia and the Cape of Good Hope, seem to 
In* the two principal centres of this family, but many arc also natives of the Mauritius and 
Madagascar, also several of New Holland and South America. One is found in Europe and 
nnother in Virginia. From this it appears that the family is in a great degree tropical in 
its habits. 

] ^ KRTiEs AND UsES. Under this head there is little scope for remark. Among the 
Indi aperies none are mentioned as possessed of medicinal properties. The wood of all 
is esteemed for its extreme hardness and durability, in many it is nearly quite black, of which 
tin* Ebony is a well known example; that of Diospyros montana is varigated with black 
and white veins. The fruit of glutinom is distinguished for having a glutinous astringent 
)uice, which the natives of Bengal use for paying the bottoms of boats and dressing their 
iUhiiig nets, to preserve them from the effects of the water. The fruit of Maha huMfoIia 
ire edible — the taste is sweetish and not unpalatable, but scarcely worth the trouble of eating, 
the seed being so large in proportion to the pulpy portion. 

Remarks on Genera and Species. The genera of this order are few in proportion to the 
species and so far as the Indian members of the family are concerned of easy discrimination. 

I am myself only acejuainted with two of the 8 genera, and analyses of both will be found 
in Plate 148-^/. Diospyros has the flowers 4-5- or 6-lobed with the proportion of jiarts 
in conformity. Maha has them 3-lobed. Of Diospyros the Indian flora presents a list of nearly 
40 sjiecies, of Maba^ so far as De Candolle’s Monograph shows, only one, to which I have 
leceiitly added a second from the Neilgherries, the analysis of which, male and female, ih 
given. Regarding the species of Diospyros I cannot venture to offer any remarks, as in 
truth I do not understand them, and my collection is not sufficiently perfect to admit of 
my attempting any improvement on the skilful labours of Alph. De Candolle, who seems 
to have bestowed much care on their elucidation; but the genus is truly a difficult one, 
owiii^ to the separation of the sexes too often rendering it incumbent on the Botanist to 
deal with only half a species. The species selected for the illustration of the genus is, I 
believe, correctly named as it seems perfectly to correspond with both the figure and description 
of Roxburgh in everji^ thing except the fruit, which in my specimens are not quite mature, 
which may account for the difference. 


EXPLANATION OF PLATE 148. 
Diospyros cordifolia, flowering branches natural size. 
1. Male. 3. Female. 
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EXPLANATION OF 

D. Diospyros cordifolia. 

1. Cyme of male flowers. 

2. Corolla split open, the stamens in situ, in this in- 
stance 9 pairs, 8 however is the usual number. 

3. A pair of anthers detached. 

4. Calyx and sterile ovary. 

5. Portions of upper and under surface of the leaf, 
slightly magnified to show the pubescence. 

8. Female flowers. 

7. Corolla opened, sterile filaments in situ. 

8. Detached sterile fllaments. 

9. Calyx and ovary. 

10. Ovary cut vertically, ovules pendulous. 

11. cut transversely, 4-celled with two collateral 

ovules in each. 

12. A fruit, immature. 

13. — - cut transversely, not sufficiently mature to 
admit of perfect dissection of the seed. 

14. A small portion of a branch magnified, to show 
the pubescence. 


PLATE 148-b. parUy. 

E. Maba J^eilghtrrensiSi (R. W.) 

1. Mate flower. 

2. Corolla detached and opened. 

4. Detached stamens. 

5. Calyx opened, the stamens (9 in this case) inserted 
round the base of the sterile ovary. 

(>. Female flower. 

7. Detached corolla. 

8. Calyx split open, to show the ovary in situ. 

9. Ovary cut vertically. 

10. cut transversely, 3-celled with two ovules 

in each. 

11. An immature fruit. 

12. cut vertically. 

13. cut transversely. 

14. Seed divided longitudinally, embryo in situ 

15. Embryo detached. 


C.— TLICINEyE. 

This order is one of comparatively recent date, the genera composing it having, previous 
to their separation by Rrongriiart in 1826’, been associated with those of Hharnnra* atul 
Celnstrinca'. In 1825 I). C. constituted them o tribe of his order Celasfnnen, under the 
name AquifoUacew, from an old generic name of //c.r, which, however, he did not retain a. 
ail authority for his tribal designation and, in so far I believe, departed from his own rules 
of nomenclature. But be that ns it inav, it appears that nearly all Botanists think so, ns 
Llndley and Meisuer seem to be the only ones who adopt that as the ordinal name. My 
sentiments quite coinciding with those of the majority, 1 adopt the name under which tlu* 
order, as an order, was first defined and limited. It has 11 genera assigned to it in the 
most recent lists, but no fewer than six of those have a mark of doubt added, indicating that they 
may not properly belong to it, and two of the remainder seem to me to constitiiti* but a sin- 
gle genus, the differences between Ile,v and Prims being of specific value only ; //ce having the 
corolla 4-5-lobed, Prinos six-lobed; in all other rcsjiectH they are tlie s^ame. IJeiicc* bolij 
Gardcriana mil 1, Wightumo unite within theinsehes both genera, these speei(‘s having 
.IS often 6 as 5 lobes to their corollas, and cells to their ovaries. /. dintmdatn^ aceordnig to 
these definitions, is a true Ilex, except that it is very generally polyganioiiH, which, according 

to the character, it ought not to he. . . , , t- r i u n mi . 

The Hiieeies consist of Evergreen trees and shrubs of which the common English Holly (Ilex 
aquifolium) is the type, with the exception of the leaves, it being about ih^f y one of the 60 m 
70 species in which they are so strongly armed with lateral spineH. J he leaves of the only 
Indian ones with which I am acquainted have not a trace of them. 

CHARACTKa OF THE OiiHER. FIowerB small, white or greemvb, axillary, solitary or 
clustered, sometimes unisexual by abortion, sepals 4-(i, imbricated in estivation. Corel a 4-b- 
parted, hypogynous, imbricated in sestivation. Stamens inserted on the corolla, alteniate with 
its segments; filaments erect; anthers adiiatc, two-celled, opening longitndinally. Disk none. 
Ovary Xr/, superior, somewhat truncate, with from 2 to 6 or more cells; ovules solit in, 

auatropal, pendulous, and often hanging from a cu[)-8hBped ’ ' 

Fruit fleshv indehisceut, with from 2 to 6 or more stones. Seed suspemled, nearly sessilt , 

albumen large, fleshy; embryo small, 2-lubed, lying next the hilum, 

a superior radicle.— Evergreen trees or shrubs, whose branches are often angular. Leavt. 
alternate or opposite, simple, coriaceous, without stipules. Lindley. 
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Affinities. On this point considerable difference of opinion exists. Jussieu and D. C. 
and Endlicher associate this order with the Celastrineous group among calyciflore, most Botanists 
however agree with Bronguiart in placing it among the corolliflorous orders, as being related tc» 
Sfipotaveof and Ehenacece on the one side, and Oleacece on the other, a view in which, it appears 
to me, they are well borne out by both habit and structure. Bindley, after in the main adopting 
Brongniarfs view, as to their near relationship with Ebenacece^ goes on to remark : “Their true 
character resides in their monopetalous corolla, axile placenta, pendulous, definite seeds, and 
minute embryo lying in the base of a fleshy albumen. They differ from Loganeacea: in the 
want of stipules, from AporynacetB in their simple stigma, and from Ebenaeecp in their long 
style, the stigmas of which never have a radiating appearance ; in their want of the peculiar silky 
corolla with a twisted aestivation ; in their stamens being constantly definite in number, and in 
the still more minute size of the embryo.''* 

Geographical Distribution. The species of this order are extensively but sparingly 
distributed; eight or ten are natives of India. In the West Indies, South America, and the 
(’ape, they are more numerous. Several are found in North America, and one in Europe. 

pROPERTiFs AND UsEs. On this head, so far as the Indian species are concerned, nothing 
IS kr * . 1 . Several species possess tonic and astringent properties, while the fruit of some are 
sai t be purgative and emetic, and it is asserted that the leaves of the common holly are 
ecjual to Peruvian bark in the cure of intermittent fever, which may, I think, be safely doubted 
even though a celebrated German physician (Reil) affirms that he had employed both them and 
the bark successfully, in cases of Epidemic Intermittent, where Cinchona had failed. The bark 
of the holly is known to furnish bird-lime, a fact to which I can myself testify, having often, 
when a boy, prepared it, sometimes by the very primative operation of mastication, at others 
hy bruising the bark between stones and washing out the parenchymatous matter. It is not 
improbable the species figured here may, by similar treatment, furnish that curious substance, 
as it belongs to the same group with the true holly. But the most curious property of the 
family is found in the Paraguay or Mate tea, a full account of which, from the pen of 
Sir W. Hooker, has been given in the London Journal of Botany, vol. i. p. SO. The following 
extract from that paper, regarding the properties of that drug, and the effects on the human 
coiisti til lion of that beverage, may bo interesting. 

"‘Maiiy and highly various, nay contradictory, are the virtues which the South Americans 
fondly attribute to this, their favourite drink. It is certainly aperient and diuretic ; but its 
other (pialities are more problematical ; though, to individuals who accustom themselves to it, 
the habit becomes sccuiid nature ; and to break off, or even to diminish the quantity is almost 
impossible. Like opium, it certainly seems to rouse the torpid and calm the restless ; but, as 
in the case of that noxious drug, the immoderate use is apt to occasion diseases, similar to those 
consequent on the practice of drinking strong liquors. Persons who are fond of it consume 
about an ounce per day. In the mining countries, the matt is almost universally taken, from 
the opinion that prevails among the Spaniards that the wines there are prejudicial to health ; 
hut the Creoles throughout South America are passionately addicted to this beverage, and never 
travel without a supply of the leaf, which they infuse and imbibe before each meal, and some- 
times much oftener, never tasting food unless they have first drunk their mate." Theine, the 
alkaloid of Tea and Coffee, has been detected in its leaves. According to Martins, other species 
are also employed in the same manner in Brazil, and he further states that the unripe fruit of 
one species abounds in tannin, and, being bruised in ferruginous mud, are employed in dying 
cotton fabrics ; they act like galls. 

Remarks on Genera and Species. — In a family where w'e have only one genus and 
three species, there is not much scope for remark. Two genera have however been formed where 
one is enough. Ilejc is said to have a 4-5-lobed calyx and corolla, and as many stamens and 
cells to the ovary as there are lobes in the corolla ; while Prinos is said to have six parts 
throughout. Of the three species indigenous to the Indian peninsula, tw'o have five or six parts 
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and one four. The last therefore is certainly an Ilex, but what are the otlier two? Had llu* cliarnc- 
ters been 4 to the one, and 5 or 6 to the other I should have felt constrained, so far as onr flora 
shows, to have admitted both genera, but as it is no uncommon occurrence to find 5- nnd (MoIi.mI 
flowers on the same branch, and of course Ilex and Prinos on the same tree, it seems an uiineeessarN 
division. I have therefore united the two and refer the whole to Ilex: 1. dentkulata 
quaternary the other two quinary or senary, mere specific differences. 

OP PLATE 149. 

0. Detached Btatnens. 

10. Detached ovary and Btamens, 

11. Ovary, cut transversely, 

lii. cut vertically. 

13. A cliwter or ripe fruit. 

14. A berry, cut transversely. 

15. A detached seed or nut. 

If). Seed cut longitudinally. 

17. cut transversely. 


EXPLANATION 


Ilex detUiculata. 

1. Flowering branch, male plant, natural size. 
Detached male flowers. 

3. Corolla opened, showing the stamens. 

4. Detached stamens, back and front views. 

5. Abortive, ovary and calyx. 

G. Portion of a branch of a bisexual tree. 

7. Cluster of fertile flowers, natural size. 

8. Detached corolla. 


Cl.— STRYRACACE.^:. 

The genera of this order, so far as known to.Tus8ieu, were associated by liim with Klmincfa . 
These were subsequently separated to form a distinct order, under the name of Styrarvev, b\ 
Richard, which all subsequent Botanists have retained, under difterent names, that above givi n 
being the one now generally adopted, Styraceca being retained for one of its seetions. I'ho onhu 
is of considerable extent, including about 120 species, but only six genera. Most of them art' 
handsome flow'ering trees or shrubs, generally natives of trojiical or subtropical countries, but not 
yet observed in New Holland. 

Character of the Order, Calyx adherent to the ovary, persistent, 5- (or 4-) lobed ; lobes 
imbricating in aestivation. Corolla monopetalous, the number of its lobes frequently different from 
those of the calyx (in the Indian species both usually 5) with imbricated aestivation, stamen*- 
definite or indefinite, arising from the tube of the corolla, of unequal length, cohering in various 
ways, but generally in a slight degree only, round the throat of the tube; anthers, 2-celied, 
bursting inwardly; pollen broadly elliptical, smooth. Ovary adhering to the calyx, rarely fre(‘. 
from 2- to 5-celled, cells opposite the lobes of the calyx, when the same number, the partition)- 
sometimes scarcely adhering in the centre; ovules anatropal, 2 or several in each cell, either ail 
pendulous, or the upper one ascending; style simple; stigma somewhat capitate. Fruit 
drupaceous, enclosed in the persistent calyx, generally with all the cells, excejit one, abortive 
Seeds ascending or suspended, with the slender embryo lying in the midst of the fleshy albunnui ; 
radicle long, directed to the bilum; cotyledons flat. 

Affinities. On this point considerable difference of opinion exists. .Tussieu, as already 
remarked, referred all those he knew to Ehenaceoi, and most subsequent Botanists, in adopting 
the order, have generally coincided in viewing it as very nearly allied, and perhaj)s I may add, as 
owing its separation as much to the adherent ovary as to its other characters. Mr. Bentham 
indicates “their alliance with Ebenacece amongst Monopetalce^ and with Humeriacecp in the 
first instance, and in the next place, with Meliavece and perhaps with Aurantiacecfi and Olacmca\ 
amongst Polypetalce.’''^ Eadlicher and De Candolle coincide in these views, all three expressing 
their belief in the near relationship existing between Styracanew and Ebenacew. Lindicy 
dissents, observing that “those Botanists who attach paramount importance to the condition 
of the corolla, in deciding upon the relationship of plants, will object to the station now occupied 
by Storax worts ( Styracaoeos) which, because of a slight adhesion between the petals are usually 
associated with Ebenads. But if a less value is assigned to that character and more to the 

E resence of albumen, then Storaxworts will fall into a different Alliance, in which they will 
owever present a distinct tendency towards Ebenaceous structure. For this reason they are 

W 
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here placed amonj? the Rhamnals.’' The character of the Rhamnal Alliance, as regards the seed 
cind albumen, is “definite seeds and an amygdaloid embryo, with little or no albumen,” which, 
compared with the ordinal characters of botn Sapotacece and Styracaceoe^ exhibits considerable 
discrepancy, more indeed than between them and Gentianales, the Alliance at the head of which 
he places Kbenaceoo^ and characterizes as having “the cotyledons much smaller than the radicle, 

I ying in a large quantity of albumen.” In both ^Ityracacecs and Sapotacew, with a few excep- 
tions, there is a notable quantity of albumen, the embyro, except in Bassia and perhaps one or 
tuo others, not being amygdaloidal, but axile in the midst of copious fleshy albumen. 

It is with diffidence I venture to differ from such high authorities, but still I cannot help 
thinking that the views of all are erroneous; misled, perhaps, by Jussieu’s location of Symplocos 
111 the first instance. I view the affinities of this order as remote, not merely from Ehenaceor, 
hut from the whole sub-class in which it is now stationed. In short, I consider that its true 
affinities must bo sought for among Calyvifloroe not Corollifloror^ and in the neighbourhood of Cap- 
tifoUavea\ According to my ideas, Styracacece between Barring toniacetr^ 

C aprifoliacea^ and Philadelphaceoe^ but most nearly approaches CaprifoUacece by their adherent 
ovary, monopetalous corolla, few, pendulous ovules, and long, slender embryo, surrounded by 
much fleshy albumen. In offering this opinion I do not overlook the fact of Bentham’s consider- 
ing the ovary as properly speaking free, being, according to his view, generally more or less so 
at the time of flowering, though afterwards adherent. He says, “In Symplocos^ and in all the 
genera associated with it, the tube of the calyx is generally more or less free from the ovary at 
the of flowering, but with the developement of the fruit it adheres to it more and more, 
till, at maturity, the tube of the calyx becomes entirely confounded with the fleshy pericarp, 
and the segments alone remain free, covering the fruit at the top.” My acquaintance with the 
order is confined to the Indian species. Mr. Bentham, when he wrote the above sentence, had 
boon engaged principally with the examination of American ones, and there may be a dif- 
ference, but so far as Indian species are concerned, I have no hesitation in saying, the ovary is 
as distinctly adherent in the flower-bud, as it is in the fruit or in any of the above named 
Calyciflorous orders, and hence, that his observations, if really correct, w^hich I doubt, do not 
militate against my conclusions which are derived from the examination of other and, it would 
appear, totally distinct genera, though considered the same. 

On turning to Caprifoliacece I find the essential characters of that order are : adherent ovary ; 
united petals (corolla monopetalous) ; fruit crowned with the lobes of the calyx ; embryo straight, 
in the centre of a fleshy albumen, with the radicle pointing to the hilum : all of which equally 
belong to Styracaceoe, There are others appertaining to both orders keeping them distinct, 
hut the coexistence of so many, of the highest importance, show how nearly they are related 
and how perfectly distinct from all the orders among which the latter are now grouped. When 
constructing the preceding conspectus, I had only cursorally examined the affinities of this 
order and had not arrived at my present conclusions until after it had been sent to the press. 

(jlEOGRArHicAL DisTHiBUTioN. The species of this order are confined to the tropical and 
sub-tropical regions of America and Asia; only one is recorded from Africa and none from 
New Holland. In America they are much more numerous than in Asia. Those belonging 
to the Indian peninsula are alpine or sub-alpine plants, I do not recollect ever having met with 
any on the plains, while on both the Neilglierries and Pulney mountains, they are compara- 
tively numerous, nine or ten species being indigenous to the former. A few extend as far north 
as the Himalayas, at the foot and at moderate elevations of which they are found. One is com- 
mon at Mussuree. 

PiioPEFTiES ANii UsKS. These are not important. Benzoin and Stofax are both derived 
from species of this family, and both form considerable articles of commerce and are to some 
extent used in medicine, especially in combination with expectorants, the operation of which 
they are believed to promote. Benzoin enters into the composition of Paragoric elixir and 
court-plaster. The leaves of some are used in dying, and the Bark of S. spicata forms a 
mordant for red dyes, for which purpose it is imported to some extent into Madras, though 
common enough in sub-alpine regions among ourselves. 
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Remakkr on Geneva and Species. De Candolle divides the order into tlivee tvihos^ 
Symplocea\ Styraceae^ and Pamphiliacece, Species appertaining to tlie 2 first are found in India, 
those of the last are all American. The first tribe contains only one genus, Symplocos^ but 

it 18 a large one, embracing nearly 70 Apeeieg, and appears too complex in its coinjiogition. 

De Candolle groups the species under 5 sections some of which seem amply distinct to admit of 
their being viewed as separate genera, as will be seen from the examples given in the supple- 
mentary plate devoted to analyses of this and the following order. LinnaMis gave two genera, 
Sy7nploco8 and Hopeu^ to my mind very diHtinct : untortunately the latter waw reduced and 

united with the first and the name subsequently given to a totally distinct fndian genus. T/iis 
is to he regretted, for, if the Linnaean Hopea is again revived, it will cause no end of synonyms 

\>ctwceT\ tXve two genera, a eon\.\ngeney o\\\y \,o be tt.\n\ded V>^ deYar\\n^ ^ro\\\ vbe xv\\e n\’ 

and adopting one of the other names now reduced. The genus Hopea of Linneeus is dktin- 
g^uished from Symplocos^ hy the deeply divided^ nlmofft polypotalous corolla, and the stamens 
free almost to the base ; while in Symploaos the petals are united at the base into a distinct 
tube and so, in like maimer, are the three or four rows of filaments. (Sec figs. A. plate 11)1 h.) 

It will be remarked that the figures representing vertical sections of the ovary of all the three 
species, which I have again verified, show that it is completely adherent to the tube of the calyx, 
and that the apparently free portion is a mere fleshy thickening of the base of the style. In 
addition to the 8 species ligured in the leones, my herbarium contains several still un|)ublished 
ones, but which 1 cannot venture to characterize without reference to authentic specimens or 
figures in both of which my collection is deficient. 


EXPLANATION OP PLATE 150. 


Symplocos spicata. 

1, 2. Expanded flower, front and side views. 

3. Stamens. 

4. Calyx and ovary. 

5. The same cut vertically. 

8. cut transversely. 

7. A raceme of fruit, natural size. 


8. A detached berry. 

n. cut transversely, but seed unperfect. 

10. Fruit of S. ohovata, natural size. 

11. cut transversely. 

12. cut lengthwise. 

1.3. Detached seed. 

14. Same dissected, showing the straight embryo in 
the midst of copious albumen. 


EXPLANATION OP PLATE 151, b. partly. 


A. SymplocoB obtuBa, 

1. Expanded flower, slightly enlarged. 

2. Calyx partially removed to snow the enlarged 
base of the style and 3 stigmas. 

3. Ovary cut vertically, adherent to the lube of the 
calyx. 

4. Fruit cut transversely. 

5. cut vertically, seed and embryo in situ. 

6. Embryo detached. 

7. SymplocoB ptndula. Expanded flower. 


8. Corolla opened, stamens several series, monadel^ 
phous, at the base inserted on the tube. 

0. Detached stamens, filaments contracted at the 
point. 

10. Calyx opened to show tlie fleshy base of the 
style. 

11. Ovary cut vertically, adherent to the tube of the 
calyx ; cells 2-ovuled, the upper apparently aborted. 

12. Ovary cut transversely, 2-cel(ed with 2 ovules in 
each. 


riI.---OLEACEiE. 

We are now about to enter on the examination of a serieg of orderH characterized by having 
dicarpillary ovaries, and to that extent, at least, differing from all the preceding corolliflorous onen. 
On this character 1 am disposed to place much reliance in tracing their affinities, and therefore 
direct attention tont in this place. Assuming that I am correct in proposing the removal of 
Styracaceoe from this sub-class, then ilieinea' would form the transition from the polycarpillary 
to the dicarpillary orders, as having as'^igned to it a dicarpillary genus, thus confirming the 
relationship, observed by many Botanists, existing between it and Olenceoe, by showing that, 
exclusive of other characters, the two orders may be said to touch at that point. 

The few genera of this order known to Jussieu, were united by him to the Jasmines, forming 
the bulk of his order Jaamineoe, with which they agree in their monopetalous, diandrous flowers. 
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And, until lately, many Botanists seemed disposed to adopt this distribution ; viewing the two 
orders rather as sections of one, than two distinct families, though, so long ago as 1806, they 
had been distinguished. In 1810 Mr, Brown declared them abundantly distinguished by the 
j) 08 ition of the ovules and structure of the seed, added to the divisions and Aestivation of the 
corolla. While fully coinciding with that most learned Botanist, as to the propriety of their 
separation, 1 do not think the reasons assigned quite satisfactory. As regards the position of the 
ovules and structure of the seed on which he founds it, they are interblended, unless we are pre- 
pared to advance a step further, and constitute the section Chionanthece a separate order. This 
might bo done without doing much violence to nature, though I consider it scarcely required ; 
and yet, unless we do so, the ovary, ovules, and seed furnish only partially distinguishing marks 
between the two families. Browirs character of the ovary and seed of Oleacece is, ‘‘ovarium 
simplex, biloculare, loculis dispermis, ovulis pendulis collateralibus. Semina albumine dense 
carnoso, copioso;"” of Jasminecp, “ovarium loculis l-spermis; ovulis erectis. Semen albumine 
nullo vel parcissimo.**' I am enabled to set against these, the fact of the ovules of the section, 
Ckionanthecp^ of Oleace^^ being ascending or even erect, and the seed exalbuminous, and that, 
of many species of the section ^'‘TrifotiafaT of Jneminum^ having dispermous cells, and the 
ovules descending, or at all events amphitropous, that is, attached by the middle. I certainly 
have not yet met albumen except very sparingly in any Jasminum^ but examples of the others 
will be adduced, showing that, as regards the ovary, ovules, and seed, the two orders pass into 
cac* ^her and are intimately blended. We must look therefoie to other parts of their organ- 
17 . for distinctive marks. 

Charac’Tkr of the Order. Flowers hermaphrodite or dioicous. Calyx monophyllous, 
persistent, 4-cleft or 4-toothed. Corolla monopetalous, hypogynous, 4-cleft or sometimes 4- 
petaled, with the petals united by pairs by the filaments, sometimes wanting, by abortion, 
in the female flowers, sub-valvate in aestivation. Stamens 2, attached to the base, alternate 
with the lobes or petals; anthers 2-celled, dehiscing longitudinally. Ovary simple, free, without 
a hypogynous disk, 2-celled, with 2 collateral, pendulous or amphitropous ovules in each ; style 
1 or none ; stigma bifid or undivided. Fruit drupaceous, or baccate, or capsular, often 1 -seeded 
by abortion. Seed usually pendulous, albumen generally copious, dense, fleshy; sometimes 
sparing or wanting. Embryo, when albumen is copious, straight, about half the length of the 
seed, cotyledons foliaceous ; when wonting cotyledons amygdaloid. — Trees or shrubs with oppo- 
site, simple or unequally pinnate leaves. Racemes or panicles axillary, or terminal, one brac- 
teate. Flowers often fragrant, white or lilac coloured. 

De Candolle remarks that the species of this order often greatly differ both by habit 
and character, and that their affinities are best brought to light by grafting. “Thus the Lilac 
will graft on the Ash, the Chionanthus on Fontanesia, and I have even succeeded in making the 
Persian Lilac live 10 years on the Phillyria latifolia. The Olive will take on the Phillyria and 
even on the Ash, but we cannot graft Jasmine on any of the Olive tribe, a circumstance which 
confirms the propriety of separting these two orders.” 

Affinities. As regards the more remote relationships of this order. Botanists seem 
pretty well agreed, nearly all referring to Ebenacece^ Sapotacece^ and lUcinece^ as being more or 
less remotely related ; the nearer ones, with the exception perhaps of Jasminece^ are not so 
obvious. In De Candolle’s Prodromus it stands at the head of the series of orders distinguished 
by their dicarpillary ovaries, as forming the transition order, in the lineal arrangement, between 
the two groups of corolliflorous orders ; those, namely, having more than two carpels, and those, 
with rare exceptions, limited to two. Bearing this structure in mind, as well as its extreme 
constancy in orders where it does occur, it provides a nearly invariable line of separation 
between the Olives and Ebonies, Hollies, &c., otherwise very nearly allied. 1 say, nearly 
invariable, for one genus, referable to lUcineiB^ has a 2-celled ovary. The line of distinction on 
the other side is not so well marked, I mean that between the Olives and other dicarpillary 
orders. The order is itself highly complex, being composed of a number of groups each of 
which might almost be elevated to the rank of an order. 
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Tn Frawinece (Ash tribe), for example, we have polygamous, fmetalous, and also polypeialonv 
flowers, with samaroid fruit and albuminous seed. In SyringecB (Lilacs), we have monopotalous, 
tubular flowers, capsular fruit, and albuminous seed. In Oleinece (true Olives), we have Ixali 
tubular and deeply-parted flowers, baccate or drupaceous fruit, and abundantly albuminous seed. 
And lastly, we have in Chionanthece the flowers and habit of Oleinecc combined with ascending 
or arnphitropal, not pendulous, ovules and exalbuminous seed. These might all perhaps be ruistni 
to the rank of orders, especially the last, on nearly the same ostensible grounds that led to tlu‘ 
elevation of Jasminece^ viz. exalbuminous seed and ascending ovules, but still it seems to me 
improper to raise them higher than sections, since all have tetramerous flowers and possess the 
property of intercommunication by grafting, wdiich the Jasmines do not. But while thus complex 
in itself we find no other that can be confounded with it. Even the Jasmines, which some 
Botanists seem disposed to unite, and nearly all place next each other, is by others considered but 
remotely allied, and, if such indeed be the case, we may then look upon both as isolated orders 
having affinities but no positively near relationships. Lindley observes, “'J'o me I confess 
that the unsymmetrical flowers of Jasmines offer a great difficulty in the way <»f placing them 
in even the same Alliance as Olives, the more especially because that peculiarity is connected 
with a decidedly nucamentaceous fruit. The two stamens usually present in Oliveworts may 
be taken to show that the flowers of the order are really %J which is confirmed by Tcssrrafidra, 
which has four stamens; the 2 stamens of Jasmineworts are probably connected with a 
quinary type. The true affinity seems to bo with Night-shades, as is indicated by the dicarpil 
lary fruit, regular symmetrical nionopetalous corolla, axile placenta and undivided fruit of both 
orders.’’ On these grounds he places the Otrnverv in his Solanal alliance, next Solnnnrecp ; and 
JaJtmineoi in his Echial, next Boraginecr and Labiatce^ observing that “their unsymmetrical 
flowers and deeply lobed fruit suggest” that affinity, and seem to point distinctly to those mono- 
petalous orders in which the number of stamens is different from that of the divisions of the 
corolla, such as Labiates and Verbenas. Different persons draw different conclusions from the 
same premises and, in common, 1 believe, with most other Botanists, I confess I cannot see much 
relationship between Oleacecp and Solanacea>^ but think that I can trace a good deal of affinity 
between them and Apocynacpcp and Loganincece^ and so much between them and Jasminea^ 
that I cannot tell where the one ends and the other begins, though in their extreme forms so 
abundantly distinct. Between Notefera and Jasminum qfficinaley the distance is extreme — the 
former having simple leaves, sub-polypctalous flowers, ovaries with 2 pendulous ovules iu each 
cell, a single sub-drupaceous fruit and copiously albuminous seed ; in every one of which par- 
ticulars the reverse is the case in the other ; which is still further removed by the form and 
number of its calyx lobes, and the estivation of the lobes of the corolla. J^ut if we compare 
Notelan with Jasminum auriculnfum we find the distance considerably diminished by the 
approximating forms of the calyx, and the ovaries in both having 2 ovules in each cell ; the 
seed are still different, the one being albuminous the other exalbuminous. Passing from Olcacm- 
to Ckionanthecp, we find the distance still further reduced, for now the seed of both families 
are exalbuminous, the ovules of Chionanfhear lose their distinctly pendulous character, while 
those of some Jasmines lose their distinctly ascending one, and become amphitropous. The 
habit still, however, marks their difference. Jasmines being generally twining and Olives 
erect, the Jasmines besides have generally a well-developed style, while that of Olives is much 
reduced or obsolete. — Advancing one step further, we come to Chondrospprmum which unites 
the two families. In this genus, the corolla is either 4- or 5-cleft with valvate aestivation, and 
the style is reduced as in Olives, but the cells of the ovary has only one ascending ovule, and 
the habit is twining as in Jasmines. The seed is unknown. Here then we have the flower of 
Oleinece w\i\i the ovary and habit of Jasminece : to which of the two does it belong? And 
lastly, in J. rigidum we have a 4-lobed calyx. The transition between the two orders being 
thus progressive, I cannot quite coincide with Brown in saying of Jasminece^ “Ordo ab Oleinis 
abunde diversus situ ovulorum structura seminis nee non divisione et aestivatione corolla.” 
And still less can I agree with Lindley in viewing Olives as more nearly akin to night-shades 
than to Jasmines or Jasmines to Echiums than to Olives. The want of symmetry observable 
in the flowers of Jasmines is not, it appears to me, akin to that of Labiates, but to that of 
Potaleads, and the rest of the structure more in conformity. On these grounds I view Olives 
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and Jasmines as being so nearly akin as to be wndistinguishable in their extreme forms, and 
through the medium of the ribbed leaves of the transition species, Chondroapermum amilad- 
folium, brought into almost immediate contact with Potaliece. 

Geoojiaphical Distribution. This family, though of limited extent as regards the 
number of species, about 140, has a wide geographical range. Northern Europe, with the 
exception of Lapland, has its Ash and Privit, and the Lilac has been introduced. Of the 
Huutheru provinces the Olive proper, as is well known, is a native. Thence they extend 
Eastwards towards India and China, and Westwards to North America. The genus Olea 
IS trc(]ueut in India, one half its species, as restricted by De Candolle, being natives. A few 
arc found at the Cape and in New Holland, and three or four in the Mauritius and Madagascar. 
They are however so sparingly found in Africa, that Endlicher declares them excluded from that 
(juartor of the globe : “Ex Africa exules,’" In the Indian peninsula they are generally natives 
•)f Jil{)ine or subalpine regions, enjoying a temperate climate, but are not confined to them, for 
I have repeatedly met with species in the jungle-covered plains. They are scattered over 
India from tho Himalayas to Ceylon, and Eastward to the Tenasserim provinces, and thence 
again to China. 

Protertils and Uses. The Olive oil. so well known, and used for so many purposes, 
isc^l»i»*Med from the fruit of the common Olive, which, however, is the only one that yields 
it any (juantity. The Olive itself, preserved in salt and vinegar, is in general repute as 
an esculent, while the bark and leaves, being bitter and astringent, are considered substitutes 
J'or Cinchona. None of the numerous Indian species of Olea seem to be employed for medici- 
nal purposes, but the timber of several is in repute for its hardness and durability. A species 
of Ash furnishes the gentle, sweet aperient, Manna, and the bark is said to possess febrifugal 
properties, and the leaves to bo nearly as cathartic as Senna. Of Syringa vulgaris it is 
recorded, that its febrifugal properties are undoubted. “In that part of the province of Berri, 
called Brenne, which is marshy and insalubrious to the last degree, the peasants employ no 
other remedy for the intermittent fever which prevails there.” — Lind. A most important fact, 
since the Lilac is so easily cultivated in Europe and Cinchona is so expensive. 

Kemauks ON Genera and Species. In liis late revision of the order De Candolle per- 
formed an important service in subdividing it into 4 tribes according to the fruit and seed. 
The Ash distinguished by its samara or winged fruit; the Lilac by having a capsule; the 
Olives by their drupe or berry, and the Chionanths by having exalbuminous seed, to which 
1 M'ould add ascending or amphitropous ovules. The former of these is important as some 
species hitherto referred to Chionanthus and Linoriera, are thereby removed to the Olive tribe, 
from which they had been separated on account of the elongated lobes of the corolla. Brown 
remarks under Chionanthus, “ab Olea diftert soluramodo figura laciniarum corollac,” from 
whence it may be inferred that his C. aKTillarts is very nearly akin to my Olea linocieroides 
and lAnociera malabarica, is also, I now find, a long-petaled Olea, It may now be asked 
whether these should be referred to Olea or made to constitute the type of a new genus ? I'he 
first half of the question I am hardly competent to answer, being so uncertain as to what really 
does constitute a genuine species of that genus. De Candolle distinguishes his new genus 
Visiania from Olea by its fruit, which are thus defined : 

Olea. “Drupa baccata, came oleosa, putamine osseo, abortu 2 et sepius l-spermo, semina 
inversa, albumen carnosum. 

Visiania, Fructus obovati, out oblongi, came parcissima, putamine chartaceo fragili. Albu- 
men carnosum.” 

According to these characters we have not, so far as I am aware, a single genuine Olive 

iu India, the fruit of all that I have seen being sparingly fleshy with fragile putamen, not 

hard bony stones like the true olive ; nor am I aware of any species of the genus except 

O. Kuropata being strictly referable to the genus. A new revision of the order seems, there- 

fore, called for, in the course of which, it seems not improbable that some of the already long 
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list of genera, might be beneficially dispensed with. In the mean time it is quite impossible, 
by the characters given, to distinguish Vmania from the Indian Olives; I, therefore, in pub- 
lishing a figure of one of the species, referred it to 0/c«, the terminal, panicled inflorescence 
forming the only distinguishing mark, and to this so high a generic value is not yet accorded, 
however useful as a specific or even sectional character. 

The species employed to illustrate the order is 0. dioica^ as exhibiting pctaled and apeta 
lous flowers, but rfiy specimens being defective in ripe fruit, 1 have in a supplementary plate 
given analyses of other two species, one with long, the other with short petals, also of a species 
of Linockra^ to show the difference in the position of the ovules anti structure of the seed. 
The position of the ovules merits much attention in this family, as by their direction we are 
enabled to determine the place of an unknown species even without fruit. Roxburgh seems 
to be the only author who has noticed the amphitropal position of the ovules in the deHcription 
of his Chionanthus dic/iotoma^ and was the first to assign w'ant of albumen as part of the 
generic character. Endlicher has introduced it into his character, but states that the ovules 
are suspended from the apex of the septum, which is not the case in any of those I have 
examined. In Chondrospermum the ovules are attached a little below the niiddle, and are 
ascending, which led Wallich, when he first described that plant, to suggest that it might more 
jjroperly belong to Jasminea^. De Candolle has acted on that suggestion and placed the genus 
at the head of that order, as forming the connecting link between the two, and it certainly 
participates in some of its characters of both, but of the two seems more nearly to approach 
Oleacea* in the valvate estivation of its usually 4-lobed corolla and sessile stigmas. Rut, view 
it as we may, it is a very anomalous genus and might with nearly equal propriety be referred, 
so far as yet known, to either. The fruit, unfortunately, is still unknown, and until it is found 
its true place cannot be determined. 


EXPLANATION OF PLATE 151. 


O/cfl dioica. 

1. Flowering branch, male— 2. Female. 
Male flower. 

4. Corolla split open. 

5. Anthers, back and front views. 


6. Calyx and abortive ovary. 

7. Female flower. 

H. Ovary cut vertically. 

9 . cut transversely. 


EXPLANATION 

B. 1. Oka f^landvlifera^ flower-bud. 

2. Expanded flower. 

.'I. Detached corolla, split open. 

4. Stamens, back and front. 

5. Calyx and ovary, calyx, in this instance, 3-lobed, 
not 4, as usual. See fig. 1. 

fi. Ovary cut vertically, ovules pendulous. 

7. cut transversely. 

8. A fruit not quite full grown. 

Cut transversely, showing the embryo in tlie midst 
of fleshy albumen. 

10. A detached seed. 

11. Cut longitudinally to show the embryo in situ. 

12. Oka linoskrouka (R.W.), expanded flower. 

13. Two of the petals, united by a filament. 

14. Antliers, back and front views. 

15. Ovary cut vertically, calyx lobes ciliate. 

16. cut transversely. 

17. A fruit, dried, and somewhat shrivelled. 

18. Cut transversely, showing a solitary albuminous 
seed. 

19. A detached seed. 


OP PLATE 151-b. partly. 

20. A detached seed cut to show the embryo in situ. 

21. detached embryo. 

C. 1. Linociera intermdia (R.W.), clusters of fiowers. 

2. Petals detached, united by pairs by the stamens. 

3. Anthers, back and front views. 

4. Ovary and calyx, stigma 2-lobed. 

5. Ovary cut vertically, ovules amphitropal. 

6. cut transversely. 

7. A mature fruit, real size. 

y, half the putamen removed, to show tlie 

Amygdaloid seed in situ. 

9. cut transversely exalbuminous. 

D. Chondrospemum milad/olium^ Wall. 

1. Detached flower, corolla 4-lobed. 

2. Corolla split open. 

3. Anthers, back and front. 

4. Calyx and ovary. 

5. Detached ovary. 

6. cut vertically, ovules ascending. 

7. cut transversely, 1 ovule in each cell. 
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ClIL^AZIMACEJE. 

This small order^ consisting of a single genus^ was first defined as such bj the late 
Mr. George Gardner and myself in the Calcutta Journal of Natural History for April 1845. 
At that time we considered it amply distinct from Oleacew. A more intimate acquaintance with 
that order, especially the section Chionanthece^ leads me to doubt whether indeed it ought to 
be retained as a distinct order, a doubt which is strengftheiied by the discovery of a tetrandrous 
OJeacea in Miers’ new genus Tesserandra. With that genus I am not acquainted, not even 
with the character, but as LindJey adopts it in his Vegetable Kingdom, I have no doubt of 
its being correctly referred to that order. 

Character of the Order. Flowers dioicous. Mate. Calyx urceolate, 4-cleft. Petals 
4, hypogynous, equal, aestivation valvate. Stamens 4, hypogynous ; anthers 2-celled, introrse, 
dehiscing longitudinally, connectivo shortly produced, apieulate. Ovary abortive, conical. 
Female. Calyx irregularly 2-4-cleft. Corolla as in the male, stamens rudimentary. Ovary 
hypogynous, turgid, 2-celled, with a single ovule in each cell. Stylo none ; stigma sessile, 
peltate, somewhat 2-Iobed. Fruit a globose berry, 2-celled or rarely, by abortion, 1 -celled ; 
cells one-seeded. Seeds erect, plano-convex ; testa coriaceous, rugose ; albumen none. Embryo 
lent*'' 'lar ; cotyledons fleshy, cordato-auriculate at the base ; radicle inferior, — A rambling 
sb ’ vith opposite leaves ; from the axils of e«ach of which spring two long, divaricate, pungent 
prickles. Flowers small, axillary, sessile, solitary or aggregated. Fruit a soft, white, very 
juicy berry. 

Affinities. When establishing this order, Mr. Gardner and I expressed our belief that 
it was intermediate between Oleacew and Jasminea*^ but sufficiently distinct from both, con- 
sidering it essentially distinct from Oleaceev by its erect not pendulous ovules, and cxalbuminous 
seed (characters to which I now attach less value than I did then) ; and as agreeing with 
Jasminece in the ovary and baccate fruit, but differing in the floral envelopes. I now view it 
as very nearly akin to Chionanthecc, in fact as almost referable to that group, the points of 
distinction, so far as I can see, scarcely attaining ordinal value. Lindley places it among the 
Jlicinefr without any doubt, a distribution which its erect ovules and exalbuminous seed pre- 
vents my adopting. Others have placed it in Apocynecr^ and D. C. suggests, that it may belong 
to Loganiacece which I view as being about equally remote from its real afiinities, but both 
tending to confirm the propriety of its present location ; while the existence of a tetrandrous 
genus ( Tesscrandra) in Oleaceor seems to justify the remark that it is not suflSciently distinct 
from that order, M. Bojer of the Mauritius also suggests its afliiiity with Loganiacew. 

Geographical Distribution. India and the Cape of Good Hope are the only countries 
in which Azima has yet been met with. In India it is most abundant and widely distributed 
over the peninsula, but 1 am unable to say how far north it extends. Wallich refers to a 
species from Burmah ; and Harvey characterizes the genus from Cape specimens. 

Properties and Uses. Little seems known under this head. The leaves when bruised 
have a peculiar, heavy, disagreeable, musky smell, and the juice is by the natives prescribed as 
an expectorant in cases of Cough, Consumption, and Humoral Asthma, but as it is always 
conjoined with many other things, it is impossible to say to what extent the benefit derived, 
if any, is due to its curative action. The powder of the roots is also occasionally similarly 
employed. 

Remarks on Genera and Species. In an order consisting of one genus, and two or 
three species, there is little room for remarks under this head, I shall therefore content myself 
with one or two passing remarks on the name we have adopted for the order. Lamack first 
named and published the plant on which it is founded in 1783 in the Encyclopedia Methodique, 
a large and costly work, and of course likely to be in few hands. In 1784 L'Heritier repub- 
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lished it in his “Sterpes Novae/’ a loss costly work, but, apparently not being aware of Laniaoli's 
name, called the genus Monetia^ which soon became the bettor kiu»wn of the two, and Hoenis 
to have been generally adopted by all subsequent writers except Jussieu and Porsoon. Of 
course in constructing the order, we adopted the name which had priority in its favour, in the 
hope of at the same time doing justice to the original discoverer, and preventing an unnecessary 
synonym being added to our list. 


EXPLANATION OF PLATE 153. 


Azima Utracantha. 

1. Flowering branch, natural size. 

2. Male flower. 

3. Same split open. 

4. Anthers back and front views. 

5. Flowering shoot, female. 

6. Female flowers, and accompanying spines. 

7. Female flower dissected, 
k Stamens of female flower. 

9, 10. Ovary cut vertically and transversely. 


11. Branch with mature fruit 

12. Fruit cut transversely. 

13. Mature seed. 

14. magnified. 

15. Testa removed, showing the largo cotyledons and 
inferior radicle. 

1(). Cotyledons seen from within. 

17. Portions of a leaf magnified, showing the pube* 
scence. 


CIV..~.JASMINEiE. 

This, so far as the name goes, is an old order, being first so designated by Jussieu, but as 
he constructed it, it was rather complex, including both Jasminea* and Oleacem, and two genera 
belonging to other orders. Mr. Brown in his Prodromus limited the ordar to Jaaminum and 
Nyctanthes^ separating the Oleaceous genera to form a distinct family. I his arrangement has 
been pretty generally adopted by subsequent Ibitanists, but not unanimously. Richard, I 
believe, still adheres to the old order and in 1831, when Dr. Arnotfs article “Botany,” in the 
Encyclopedia Britannica, ni)peared, he held the same views ; but has since adopted Brown s. 
Until very recently, 1 had no douht on the subject, considering them as thorouglily distinct as 
JcLsfYiiiiccv and Asclcpicidcoc^^ and I still think, them quite distinct, though I confess 1 am unable, 
while Chundrosperm remains here, to tell where the one begins and the other ends. Under 
OleaceiT I have shown that characters taken from the position and number of the ovules, and 
from the structure of the seed, are not sufficiently constant to be relied on, hence it appears, 
that we must look to habit and aestivation of the corolla, as furnishing in the main tlie most 
constant characters, Olearew being generally arborious or erect rigid slirubs with vnlvaie lestiva- 
tioii of the corolla; while Jasmines, excluding Nyvtnnfhes and .VrAreftera, are voluble shrubs 
w'itli twisted aestivation. To these may be added, if I may use the expression, that tetramerous 
diaiidrous flowers are characteristic of ()leacca\ whereas peritanierous diandrous ones seem to 
appertain to Jasminecp, These are all important distinctions and seem sufficient, not merely to 
separate this diandrous group of plants into two orders, but even into different groups or 
alliances as Lindley has done. 


Charactke of the Ouder. Flowers hermaphrodite, unsymmetrical. Calyx persistent, 
4-.8-toothed or lobed. Corolla hypogynous, 1-petaled, 5-8.1obed, salver shaped ; lobes imbricated 
in aestivation the 2 exterior ones twisted or valvate. Stamens two, attached to tlie tube, 
incluse. Anthers 2-celled, introrse, bursting longitudinally. Ovary destitute of a hypogynous 
disk, 2-celled, 2-lobed at the apex ; ovules ascending or amplntropous 1-2, rarely more, in each 
cell; style simple; stigma 2.1obed. Fruit bibaccate or capsular; capsules 2-celled bipartible, 
cells indehiscent. Seed exalbuminous or with sparing albumen, testa often tumid ; embryo 
straight ; radicle inferior. Erect or scandent shrubs: leaves opposite, rarely alternate or often 
unequally pinnate, leaflets 3-5-7, or sometimes, by abortion of the lateral leaflets, reduced 
to one, but then on a jointed petiol, indicating its compound nature. Flowers corymbose or 
panicled ; pedicels opposite, 1-bracteate. Corolla white or yellow, often fragrant. 
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Affinities. These, as already mentioned under Oleaceos^ I consider obscure. When 
that article was written, and even in type, 1 was not aware that De Candolle had added 
Schrebera (Roxb.), to the order. This addition, assuming that that genus is a true congener, 
appears to add to the difficulty by rendering them more complex. At the present time most 
Botanists coincide in considering Jasmineoe and Oleaceor^ very nearly allied orders, but distinct 
especially as shown by the pentamerous tendency of the flowers of the former, as compared with 
the tetramerous tendency of those of the latter. I have shown above that the transition from the 
one to th(‘ other, is gradual and that they actually meet in Chondrospermum^ which appertains 
so far as yet known, about equally to both orders, being doubtfully placed in the one by Wallich 
and in the other by De Candolle. To Lindley, however, it does not appear that Jasmines have 
any real affinity with Olives, on the contrary he regards their unsymmetrical flowers, and 
deeply lobed fruit, as suggesting a very different affinity and seem to point distinctly to those 
monopetalous orders, in which the number of stamens is different from that of the divisions 
of the corolla, such as Labiates and Verbenas, but particularly the latter which sometimes 
resembles Jasmines, in their fruit, as happens in Clerodendron, As regards Janminum I am 
disposed to coincide with those Botanists who view its affinities as appertaining to the contorteoe 
group of orders, Aporynacear^ Loganiacece^ l^c, ; but with respect to Nyctanthes^ think that 
Lindley’s views are nearer the truth. As regards Schrebera on the other hand, its affinities 
fluctuate between Bignonincea* and Acanthavece^ having the compound foliage, panicled inflores- 
ceir id winged seeds of the former, with the hard capsule, and somewhat elastic dehiscence 
(eu valve bearing half the septum), of the latter, but differing from both in having the pen- 
dulous ovules and seed of some Prdaliacece, 

Assuming that all these genera are true congeners, it follows that the relationships of this 
small order are most extensive and complex, Jasminum associating with one set of orders, 
Nyctanthes with another, and Schrebera with a third. In a word, I view Jasminum as being 
properly placed in Endlicher's class Contortocy along with ApocynaceoSy Asclepiadew and Logan- 
iaceac : Nyctanthes in Liudley’s Echial* Alliance, with lioraginece and Verbenacew, while 
Schrebera associates in si'me striking points with PedaliaceoSy Bignoniaceoe and Acanthaceosy of 
the Biguoual alliance. 

GEOGRArniCAL Distribution. India is certainly the head quarters of this order, in 
nearly all parts of which they are found and in many places greatly abound. They extend 
from the sea-coast to the tops of the highest mountains. From India several extend eastwards 
as far as China, and the South Islands : some are natives of Africa and the adjoining Islands, 
and several are natives of New Holland. Two species of Jasminum and four of Bolivariay are 
natives of South America, and two Jasmines claim the south of Europe as their native country, 
where they are justly prized for the formation of arbours. 

PuorERTiEs AND UsEs. These are not important. The flowers of J. officinale and 
grandiflorum furnish the genuine essential oil of Jasmine, but an inferior kind is also, I believe, 
in this country, extracted from J. Sambucy the flowers of which are also much used in the 
formation of native ornaments such as necklaces, and for dressing the hair on occasions of 
ceremony among the natives. The roots of one species is used medicinally as a remedy for 
ringworm and herpes. And the orange-coloured tubes of Nyctanthes arbor trisiis are much used ^ 
by the dyer to obtain a yellow dye. 

Remarks on Genera and Species. Three genera only of this order are known in 
India, Jasminum and NyctantheSy and recently Schrebera has been added by De Candolle. 
The flowers are much alike but the fruit very diiferent, the first having a succulent berry, 
the second a flattened capsule and the third a hard oblong pear-shaped one, so that there 

* In the remarks on my 3d group, page 129, 1 inadvertently named Lindley’s Eehial Mtance as eomspoDding 

with my 4th group, I therefore beg the favour of the reader deleting the words **as suggested by Lindley who 
places It in his Eohial AUianoe/' and inserting the word ‘^however*' after carpels, in the ToUowing line. 
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is no difficulty in distinguishing thorn when fruit are available, and when flowers only 
are found, their very distinct habits furnish good distinctive marks, the true Jasmines being 
nearly all twiners with smooth leaves; Nyctanthes erect shrubs with very rigid rough ones; 
and Schrebera a tree with a smooth pinnate foliage. The discrimination of the species 

of Jaaminum is hovyever often difficult. While iniming those belonging to my Herbarium, 

1 found it a convenient plan to group those with very short blunt calyx lobes, most of which' 
I found had two ovules in each cell, 'i'he common Jasminum aurim/afum may be taken 
as the type of this group, but some others are also distinguished by the ovaries having two 
ovules in each cell. Hy this character therefore the genus might be conveniently divided into 
two sections. De Candolle groups them according to their foliage, Vuifoliolata, Trifoliolnta, 
Pinnnt) folia ^ and AtternifoUa, Idle first of these divisions is occasionally apt to mislead, 
owing to the abortion of the lateral leaflets, an example of which is presented by ♦/. brexnlolrtdm, 
a trifoliolate species but placed in DC.’s first section. The ovary has four (►vules, the lobes 
of the calyx are very short and blunt, and the lateral leaflets small, as in J. auriculatum, 

whence it may almost be viewed as an alpine variety of that species. 

The following extract from my Spicilegium Neilgherrense exhibits, in a few words, the 

results I obtained while examining the ovaries of a number of species of this genus, and 

leads to the conclusion that further investigations of the same kind are required towards 
the elucidation of the rest of the genus. 

“The bulk of this (generic) character is copied from De Candolle, but to render it appli- 
cable to the genus, as I have found it in India, it was necessary to introduce a few words regard- 
ing the ovary and ovules. In the original ‘Ovarium bilobnm,’ is all tliat is said regarding that 

important organ, and that little is not in accordance with my experience, the ovary not 

being two-lobed, when the flower drops, though the fruit, owing to a peculiarity in its mod (5 
of growth, afterwards becomes two-lobed. The number and position of the ovules, as here 
stated, differ from the generally received character. In Endlicher's Genera F*lantarum it is said, 
‘Ovula in loculis solitaria a basi dissepimenti adscendentia anatropa.’ This is only partly right 
as I have found many with 2 ovules in each cell, and one, perhaps accidentally, with three; some 
with them positively pendulous, from near the apex of the cell, and several with them lateral, 
but attached above the middle, so as to be in truth descending not ascending ovules, but 
few indeed, if any, really erect; that therefore I consider of rare occurrence, as compared with 
the other structure.'” 

The genus Nyctanthes^ consisting of a single, well-known species, does not require further 
notice here. Schrebera^ being comparatively rare, is less known. Roxburgh’s description is 
imperfect in some points and his figure erroneous in one essential particular and deficient in 
others. He does not, for example, describe the structure of the ovary or seed, represents 
the latter in the mature open capsule as erect, and docs not clearly show the loculicidal 
dehiscence and contrary partition. According to my specimciJH, I find the corolla quiricuneial 
in fcstivation, the ovary 2-celled with 4 ovules, pendulous from the top of the partition in 
each. The seed are similarly pendulous with the wing directed towards the base of the cap- 
sule. The capsule, as mentioned by Roxburgh, splits from the apex int(» 2 valves, through 
the middle of the partition, each valve bearing a half, as in Acanthncea\ The seed is furnished 
with a knife-shaped wing at the end, remote from the liilurn ; the endopleura is thick and 
gpongy; the cotyledons large, fleshy, deeply furrowed, enclosed in a thin membranous albu- 
men; the radicle next the hilum, short. In other respects the description and figure, so 
far as my rather imperfect specimens enable me to judge, are correct. 

EXPLANATION OF PLATE 153. 

Jaaminum Gardnerianum {R. W.), shrubby, climbing and twining, glabrous ; leaves ovate, undulated, retuse, 
pointed; petiol articulated near the base: cymes terminal, panicled ; peduncles about the leiigth of the leaves: 
calyx 5-toothed, teeth short, arute : corolla about 8-iobed ; lobes lanceolate, acute, the length of the tube : anthers 
oblong, connective, produced into a long point: ovules 1 in each cell, amphitropous : berry solitary by abortion, 
oblong, oval, obtuse at both ends, dark purple. Coimbatore, frequent, climbing over hedges and bushes, flowering 
the ^ater part of the you but in greatest perfection in April and May. Flowers white^bout the size of those 
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of J. officinale, flagrant. The leaves on young laxuriant shoots are often alteniate. This teem§ to be inter 
mediate between J. aUenuatum and J, gracile 


]. Flowering branch, natural size, 

S, Cyme of Sowers. 

3. Corolla split open, stamens in situ. 

4, Anthers, back and front views, 

5. Ovary and calyx. 

6, 7. Ovary cut vertically and tranaversely. 


a Cyme of fruit, one half of each aborted, 

9, Detached berry. 

JO. 11, Mature fruit, cut vertically and transversely. 

12. Detached seed, testa removed. 

13, A seed lobe. 


CV.—APOCYNACE^. 

This order has, in the course of M. Alphonse De Candolle's recent revision, became a large 
and highly interetiting one. It was first defined hy Jussieu, but as left by him, included nearly 
aJI the then known genera of the present Aporynncecn, Asvlepiaders and Loganiacece, Brown, 
on subsequently revising this order, separated Asrlepiadecn, as a distinct family, and assigned to 
ApocynavecB its [iresent limits, with the exception of a few genera, which have since been removed 
to form the type of the new order Lognidavere. 'J’he trible order, if 1 may so call it, as left by 
Jussieu, contained in all only 2.9 genera. Cf Aponjnnceoe, there are now 100, of Asclepiadece 133, 
and of Loganiaow 2b — total 259 ; a vast increase in the space of 60 years, and rapid as has 
bee^ lie increase of genera, 1 believe that of species has not fallen much short of the 
sani' proportion. This order has very recently been carefully revised by Professor Alph. 
De Candolle, and his monograph published in DC.’s Prodromus. Since then he has pub- 
lished in the “Annales des Sciances Nalur.” for 1844, an excellent memoir on the family, in 
which he has given an elaborate account of its peculiarities and afiinities. 

Chaiiactku of the Ordkr. Calyx free, 5-parted, persistent, lobes usually furnished 
within with scales or glands. Corolla monopetalous, hypogynous, regular, 5-lobed, the throat 
often furnished with scales ; aestivation contorto-imbricated. Stamens 5, arising from within 
the tube of the corolla, alternate with its lobes; filaments distinct; anthers adhering firmly 
to the stigma, 2-celled, opening longitudinally; pollen granular, globose, or 3-lobed, immediately 
applied to the stigma. Ovary free, usually embraced at the base by a fleshy nectary composed 
of 5 glands placed opposite the lobes of the calyx, single or double; when single, 2- or rarely 
1-celled; when double, united at the apex into a single style ; ovules usually numerous, araphi- 
tropous or nearly anatropous; style simple; stigma frequently enlarged at the base, expand- 
ing into a ring or campauulate membrane, contracted in the middle, and simple or twu-cleft 
pointed or dilated at the ajiex. Fruit follicular, capsular, baccate or drupaceous. Seed usually 
pendulous, sometimes ascending, naked, or variously coinose, sometimes winged, often albumin- 
ous ; embryo straight; radicle usually superior, cotyledons flat, rarely convolute. — Trees, shrubs, 
or under shrubs, rarely herbaceous, with milky juice ; stems frequently twining ; leaves oppo- 
site, or whorled, rarely alternate, simple, entire, rarely stipuled, but often having glands in 
the place of stipules; flowers usually cymose, sometimes racemose, regular, often large and 
handsome. 

Affinities. These certainly lie with Gentiance^B and Loganiacece, on the one side, and 
AsclepiadecB on the other. Asclepiadece, with which they were at first associated by Jussieu, 
though in some points nearly related, are scarcely, as it appears to me, so nearly allied as 
either of the others. That they have many points in common is most certain, but on the 
other hand the flowers in the two families are very different. The twisted mstivation, the 
absence of stigmatic corpuscules, the different structures of the stigma and anthers, and the 
granular not waxy pollen, are all weighty distinctions, especially when added to the generally 
albuminous seed of the one, and exalbuminous ones of the other, forming a combination of 
characters, not to be gainsayed. Much stress has been laid by both Brown and Alph. De Candolle 
on the difierence of the pollen. The latter even goes so far as to say ^^that the only precise 
and universal distioation between the two families is found in the organisation of the pollen,’*' 
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a position which I feel some hesitation in adopting especially as applied to the section Peri- 
plocew, the dilated corpuscules of which are often found covered with minute, globose pollen- 
grains, sufficiently reseuibling those of Apocynacew. Hence I should conclude that, if any one 
character more than another was to be chosen, on which to i'ound a generally-applicable dis- 
tinction between these two orders, I would select the stigmatic corpuscules, which, in some form, 

I have never seen wanting in Asclepiadea’, in preference to the pollen. But in this case it is not 
necessary to have recourse to single characters, since each family supplies several. No Apori- 
nia presents an approximation to a regular gynostegium and stigmatic corimsculcs and neither, 

I believe, is any Asclepiadeous plant altogether without them. But while 1 thus, with Lindley, 
view the two orders as amply distinct, 1 cannot coincide \yith him in considering the corres- 
pondence between them as one of analogy rather than affinity, and viewing Amiepiudew, as 
more nearly allied to Solannceee than to Apoeynacecc. On the contrary, 1 am inclined to view 
the four orders associated in my fourth group as all very nearly related, and suspect that 
Jasmmeee might, without much violence, be added to the group, but of this last 1 speak with 
great hesitation. I have already adverted, under Cinr.honarea-, to the relationship existing 
between that order and this one. In addition to the distinguishing murks, between these orders, 
derived from the position of the ovary and the presence ot stipules, 1 may add here the milky 
juice, so general in Apoc.ynaceiv, but not found in the other. 

Gkograi’IIICai. DisTaiinjTioK. The tropical parts of Asia may bo stated ns the focus 
of this order. They abound in Southern India and ('eylon, and in the Eastern Islands; a lew 
extend Southwards to Australia, also to Africa and her Islands. In the tropical parts of 
America they are more numerous than in cither of these Continents, perhaps, in some measure, 
owing to the dora of the latter being better known. In Europe nud North America a few 
occur, two of which (Vinca's) are natives of England. 


Propertiks and Uses. As in most milky plants, these are of considerable energy and 
in some cases of great virulence, but in others they arc mild, and in a f(>w the Iruit is edible. 
Of the. former, Tanahinia veninifera, a Madagascar i)lant, aflords a striking cxamjile. Jt is 
recorded of this plant that the kernel of the fruit, though not larger than an Almond is suf- 
ficient to poison twenty people, while on the other hand the pulpy fruit of our Calacca (Carissa 
carandas) boiled with syrup makes a very passable preserve and tart Innt. A jelly resembling 
that of red currants is obtained from it. The fruit of other species ol Canssa is also edible 
as is that of WUlughheia eduHs, Roxb. This brief catalogue nearly exhausts those distinguish, -d 
for the possession ,.f mild properties in the fruit. The kernels of Cerbera mangas a comm.m 
Malabar tree, arc poisonous and in small doses act as an emetic; the sap is purga lyc an.l ,n 
Java the leaves are used as a substitute for Senna. Two allied gm Allamanda an, 7 bcrcOa, 
irssess nearly similar properties, both being acrid and poisonous, but w hen carefully a, mimstcrcd 
CeSe sati^cvacuants. The bark of Thevetia neriifolia, an American species, but now not 
uncommon in India, is said to be so powerfully febrifuge that two grains ot it is cpial to a tu I 
dosc of C nchona. The common Oleander, though little suspected, is a highly po.som.ns plant. 
The rooS the one so common in India are w'ell known to the natives as such, nn,l Liinl cy 
Elates an instance, where a number of French soldiers were poisoned by eating meat roast,-, I 


EXPLANATION OF 


E. r^rfwwi-(Zinker). 

1. Detached flower 

2. An anther. 

4. 5.*Ovary^cut transversely and vertically, ovules 

grown and nearly mature. 

8. 9. Cut vertically and transversely. 

JP. Detached seed, natural size. 


PLATE 151-b, partly. 

11. Jaaminum hrevilohum^ detached flower. 

12. Anthers, back and flont. 

13. Calyx and ovary. 

14. 15. Cut vertically and transversely, 

IG. Full-grown fruit. 

17. 18. Cut vertically and transversely. 

19. Detached seed, natural size. 

20. Seed-lobe, radicle at the base. 

Z 



ILLUSTRATIONS OF INDIAN BOTAIVY. 



on sticks of Oleander used as spits. The leaves of, what appears to me, fFri^btia iinctoria 
are, 1 learn, employed in Mangalore as an effectual remedy in cases of toothache. The fresh 
leaves are well chewed, and being very pungent, speedily act as a powerful sialogogue, which 
quickly and effectually removes the pain. 1 have not yet had an opportunity of ascertaining 
wbother the fresh loaves are thus pungent, but I find that the dried ones, sent for inspection, 
have lost much of that property in drying, and with it I presume their virtues. Holarrhena 
antidysenterka, a very common and handsome flowering shrub on the Malabar coast, has been 
long held in repute on that coast, on account of the astringent and ionic properties of its bark, 
which is prescribed both to cure fevers and arrest bowel complaints ; the seed also, having been 
first slightly toasted, are prescribed, in infusion, in slighter forms of bovyeJ complaint. The 
roots of Jvhnocctrpus frntcfivens, in common with those of Hemidemms indica, are currently 
employed in European hospitals under the name of country iSarsapariJla. The wood of Alstonia 
scholark, a common Indian tree, is as bitter as Aleutian, and possessed of somewhat similar 
properties; and the roots of Ophhwylon Serpentinum, so call(*d with reference to its reputed 
antidotal powers in cases of snake bite, are certainly tonic, and are supposed to act on the 
utoriiie system somewhat in the manner of Ergot of rye. While the tendency to the j)roduc- 
tion of poisonous and acrid secretions, is thus the predominating characteristic of the order, 
we And some remarkable exceptions to the rule. The cow tree of Guiaua, a species of 
TahernimniLtnna yielrls, when wounded, a copious stream of thick, sweet, wholesome milk ; so 
‘ "he juice of some species of Cerhera lose the venomous (jualilies found in the fruit of 
t.L.iS of that genus. ^J’lie juice of Urceola clastica, furnishes a fine Caoiitclionc, as does 
that of several others, but of inferior quality. The leaves of Wriyhtia tinctorin furnish an 
Indigo of excellent quality in very considerable abundance. As regards the timber of the 
arborious forms little seems to be known, probably owing to few of them attaining a large size. 


Remauks on Genkua and Species. In an order embracing at least 100 genera, arrange- 
ment and sub-division into groups are quite indispensable, towards conveying clear conceptions 
of their ditt'erenees as well as to facilitate their investigation. I'he seed and fruit of this order, 
fortunately, to a great extent, aftord facilities for such grouping, which has been most successfully 
taken advantage of by Alph. Do Candolle, in his recent monograph. The former arc either 
naked or variously furnished with a tuft of pappus-like down. These differences of tlie seed form 
the primary division, viz. Semina calva and Semina comosa. The naked seeded ones are again 
divided into those having a 1-celled ovary; those with 2 cells; and those with 2 separate 
ovaries, but only one style. The second series, with ‘coma,’ is in part similarly grouped. It 
is first divided into two; viz. 1st, ovary single, 2-celled, seed coinose above: 2d, ovaries two, 
distinct; which is again sub-divided into (1st,) seed coinose below, or next the base of the folli- 
cles : (2d,) comose at both ends, and (3d,) coinose above — or remote from the base of the follicle. 
Of each of these gronj)H, an examj)le w ill be found in the accomjjanying plate, 154-6*. These dif- 
ferences are represented by the author in the following tabular form, copied from the Aimales 
des Sciences Naturelles, for 1841, page 254. 


^ ( Semina calva. 

I 




Semina comosa. 


f Ovarium unicum unilocularo, - . - 

< Ovarium unicum biloculare, 

I Ovaria duo distincta, . . . - 

j O^^arium uuicum biloculare. Semina supeme comosa, 
J Ovaria ( Semina inferne comosa, 

I < Semina utririque comosa, 

( distincta, ( Semina superne comosa, 


Trihiis. 

1. Willughbeieae. 
^ Carissese. 

3. Plumerieae. 

4. Parsonsieee. 

.5. Wrightie®. 
n. Alstonieee. 

7. Echitese. 


These groups, though not altogether unexceptionable, yet appear to me the nearest approach 
to perfection, that has yet been, or perhaps that can be made, for the exceptions ar e few^ and 
partial. In the construction of his generic characters, every part of the flower and fruit is made 
use of ; and an organ not previously employed, though known to exist, has l>eeii largely taken 
advantage of in the limitation of his genera, I mean the glands within the calyx. These were 
noticed by Brown in his memoir on this order, but scarcely employed in his generic characters. 
De Candolle, having a more extensive fleM to work upon, and many imperfectly described species 
to examine, found it desirable to ascertain their value as generic characters, and has laid 
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Botanists under great obligation, for the pains he bestowed on their examination. In the eonrse 
of my examinations I found them useful both as generic and specific characters. Another point 
of structure, of which the same accomplished and careful observer has made much use, is the 
nectarial scales or glands embracing the base of the ovary, within the corolla : these also I have 
found very useful, as often furnishing excellent characters, being, though minute and occasionally 
somewhat difficult to investigate, very constant in each species. In the course of my recent 
examination of the Indian species, I found it necessary to add three new genera to tljc order. 
One of these (Klkrtonla^ R.W. Icon. 1295) appertains to the A/shmiew section, but is distin- 
guished by having the seed winged in place of comose. Another {Epigynnm, R.W. Icon. ]^0^), 
a Mergni plant, has the ovary adherent ! to the tube of the calyx, and will perhaps be found 
referable to the Parsoniea' section; but the fruit is still iinlviiown. The plant is an interesfing 
one, as forming the nearest connecting link between this order and Cinvhonuvcw. At first, 
owing to my looking too much to the corolla, and not enough to the ovary, 1 suggested that 
it might, perhaps, be allied to Krdysanthern^ which can scarcely b(3 the case. ()f the third 
genus f C/c^//orwu/, R.W. Icon. 1«S10,11), 1 feel less conildciit of its stability, as it so nearly 
approaches Echifes in generic characters, but still, 1 anticipate it wWl be retained, as all the 
known genuine species of that genus are from America, and, so far as 1 am aecpiainted with 
them, appear very diiiereiit. Elieviorua has been long known, but only from Rliced(‘'’s ])late, 
and in coiifiequenee much misunderstood. AVilldcnow tirst (piotcd it as a syrionyiii for Echites 
vostnta^ Forst., an error pointed out by Brown. Itoxburgli next ({noted it as a synonym for 
his Echitea raryophyllafa, and as such w'as retained by Don for his Aganosma Uo^rhurghii, 
De Candolle also retains it, but w'itli the remark (‘‘tide Rox. nam icon mediocr. cum secjueiitibus 
paritcr coiivenit aut noif*) from which it would appear that, since the time of IBiecde, it has 
not again found its way into any herbarium, until 1 got specimens, several yenrs ago, from th(» 
Malabar coast. In addition to these g(mera, I have pnblislioj figures of several new gpeciea 
in my Jeoiics, for charactc'rs of which 1 beg to refer to that work. 


EXPLANATION OF PLATE 154. 


JVrightia Mollmima (Wall.), flowering branch. 

1. Detached flower. 

2. Corolla removed and split open; anthers and 
orange coloured crown inserted on the throat 

3. Stamens, ditferent views. 

4. Calyx and ovary, tire former opened showing tlie 
calycuue scales. 


5. (). One cell of the ovary, cut vertically and trans- 
versely. 

7. Mature seed, and H. the same, the tesla removed 
showing the rolled up iohuceous cotyledons, seed exal- 
bumiuous. 


EXPLANATION OF PLATE 154-b. 


A. 1. Wrighiia iinctoriaf mature follicles somewhat re- 
duced. 

2. A seed with its attached coma. 

3. The same, testa removed. 4. Seed cut trans- 
versely. 

5. Follicles of IV, MoUisaima from Wall. PL Asiat 
rar. reduced in size. 

B. Willughbeieae Chilocarptis Zcylankus (R. W .). 

1. Flower before expansion. 

2. Corolla split open, stamens and pistil in situ. 

3. Anthers, back and front views, 

4. Calyx and ovary. 5. Ovary cut transversely, 1- 
celled. 6. Cut vertically. 

C. Carisseae. Cartssa paucinervia {Alph, DC.), 

1. Corolla slightly magnified. 

2. Stamens back and front views. 

3. Calyx and pistil. 4. Ovary cut transversely. 

(L Cut vertically, ovules amphitropous. 

7. Mature fruit cut transversely. 7. Cut vertically. 
8. A detached seed, back view. 

0. The same seen from within. 10. Cut trans- 
▼enely. IL Detached embryo. 


D. Plumerieae. Hantera Rorhurghmia (R. W.). 

]. Corolla split open, slanicns in situ. 

2. Detache(J stamcris. 

3. ('alyx and pistil. 4. Ovary cut vertically. .'5. Cut 
transversely. 

7. A dissected seed, embryo in situ. 8. Detached 
embryo. 

E. Alstoniete. Alatonia acholaria (R. Br.). 

1. Corolla split open, stamens in situ. 2. Anthers. 
3. Calyx and pistil. 4. Ovary detached. 5. Cut ver- 
tically. 0. transversely. 

7. A mature seed. 8. Cut transversely. 0. Testa 
removed. 10. Embryo detached. 

F. Parsoniese. VaUaria dichaiormC^aXl,), 

I. Flower, corolla split open, showing the cup-shaped 
nectary and stamens in situ. 2. Stamens. 

3. Calyx and pistil. 4. Detached ovary. 5. Cut 
transversely. 

6. A seed. 7. Cut transversely, albumen sparing. 
8. Cut longitudinally, large embryo in situ. 
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G. ParsoniesB ? Epigynum Gr\ffiihanum (R. W.). 

1. Corolla split open, stamens in situ. 2. Stamens. 

*3. Calyx, nectary, and pistil. 4. Ovary cut verti- 
cally, adherent to the tube of the calyx. 5. Ovary cut 
transversely. 

H. Echitege. Anadendron Candolianum(RW.y 

1. Expanded dower, 2. Detached corolla split open. 


3. Calyx and stamens, after the removal of the corolla. 

4. A detached stamen. 

5. Two stamens and pistil. 6. Calyx cup-shaped, 
nectary and pistil in situ. 7. Detached ovary. 8. The 
same cut vertically. 

9. Dissected seed, embryo in situ. 10. Detached 
embryo, albumen sparing. 


CVI.—ASCLEPIADE^. 

This very curious order of plants was in the first instance associated, by Jussieu, with his 
Apocyneoo. It was afterwards separated by Brown, previous to the publication of whose very 
lucid exjiosition in the memoirs of the Wernerian Society, the structure of the reproductive 
organs of this family were misunderstood and imperfectly described. He, by commencing his 
investigations at a very early stage of its existence, and tracing the progressive formature and 
development of the flower, was enabled satisfactorily to explain the true nature of its parts 
and the curious organization of this tribe. Here as in other plants wc find the calyx and corolla 
developed in the usual forms, but not so the stamens, anthers and pollen, neither the stigma, 
whir'^' has a series of glandular appendages (corpuscules), not elsewhere observed, and which 
se «* ;o perform a curious office in the function of reproduction. In this order the filaments 
usually cohere, forming a tube round the ovary ; the anther, in place of forming a distinct head 
on the apex of the filament, is usually composed of 2 cells or sacks, one on each side, near 
the apex just under the edge of the broad stigma ; the pollen, in place of being a small quantity 
of fine dust, lodged in the cells, is, for the most part, a solid waxy mass, connected with the 
stigma through the intorvontion of the corpuscules; the stigma itself is largo and fleshy, 
bearing on its margin 5 shining gland-like corpuscules, each terminating below in two processes 
which, about the time of the expansion of the flower, become firmly attached to the apices 
of the corresponding pollen masses. Such, in a general way, is a description of what is to he 
met with in the flower of a genuine Asclepiadeous plant. 

The tribe Periploccor is somewhat difibrent and in some respects more nearly approaches 
to the character of Jporynaceor ; though still very different, as I shall endeavour to show in the 
accompanying analysis. 

Having premised these general descriptive details of the perfect flower, I shall add an 
extract from Mr. Brown’s Memoir explanatory of the course i)ursucd by him, in eliciting the 
information on which they are founded. He thus describes the flower of Asclepiaa Syriaaa, 

“The flower-bud of this plant I first examined, while the unexpaiided corolla was yet 
green and/ considerably shorter than the calyx. At this period, the gland-like bodies which 
afterwards occupy the angles of the stigma were absolutely invisible; the furrows of its angles 
were extremely slight, and, like the body of the stigma, green; the antherce, however, were 
distinctly formed, easily sei)arable from the stigma, and their cells, which were absolutely shut, 
were filled with a turbid fluid, the parts of which did not so cohere as to separate in a mass; 
of the cuculli, which in the expanded flower are so remarkable, and constitute the essential 
character of the genus, there was no appearance. 

“In the next stage submitted to examination, where the corolla nearly equalled the calyx 
in length, the gland-like bodies of the stigma were become visible, aud consisted of two nearly 
filiform, light brown, parallel, contiguous and membranaceous substances, secreted by the 
sides of the furrow, which was now somewhat deeper: instead of the filiform processes, 
a gelatinous matter occupied an obliquely descending depression proceeding from towards the 
base of each side of the angular furrow. 

“In a somewhat more advanced stage, the membranes which afterwards become the glands 
of the stigma, were found to be linear, closely approximated, and to adhere at their upper 
extremity. At the same time the gelatinous substance in the oblique depression had acquired 
a nearly membranaceous texture and a light brown colour, and on separating the gland from 
jt furrow, which was then practicable, this membrane followed it, At this period, too, the 
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contents of each cell of the antherae had acquired a eerinin deirree of solidity, a determinate 
torm, and were separable from the cell in one mass; the eneulli were also observable, but still 
very small and green, nearly scutelliform, having a central papilla, the rudiment of the future 
horn-hke process. Immediately previous to the bursting of the cells of the anthcru', which 
takes place a little before the expansion of the corolla, the euculli are completely formed, and 
between each, a pair of minute, light-green fleshy teeth are observable, the single teeth of each 
pair being divided from each other by the deHeending ala- of the anthera*. 'J'he glands of tin’ 
Stigma have acquired a form between elliptical ami rlioinboidal, u cartilaginouH texture, and u 
brownish-black colour; they are easily separable from the secreting fiirrou, and on their under 
surface there is no aj.pearance of a suture, or any indication of their haimg originally coiisisteil 
of two distinct parts: along with them separate also the descending processt's, \\hi(‘lj are com- 
pressed, membranoiis and light brown ; their extremity, which is still inieoiinected, being more 
gelatinous but not j)erceptibly thickened. 'J'lie pollen has neqiiirtMl the yellow eolour and the 
degree ot coiisistence wliich it afterwards retains. On the hursting of the cells, tin* gelatiiions 
extremity of each descending process heroines firmly unitcHl willi the upper attmiualed end of 
the corresponding mass of pollen. The parts are then in that comlilion in uhich they have 
been commonly examined, and are exhibited in the figures of Jaeijuin, who, liaving seen them 
only in this state, naturally considered these plants as truly gynamlrouh, ri'garding the masses 
of pollen as the anthene, originating in the glands of the'^stignna, sind merely immersed m the 
open cells of the genuine antiiera\ which he calls antheriferous sacs; an opinion in which he 
has been followed by Kotthoell, K(cllreiiter, Cavanilles, Smith, and Desloiitaines. 'J’he eonchision, 
to be drawn from the observations now detailed, is suffieieiith obvious; hut it is neecbsary to 
remark, that these observations do not entirely apply to all the plants which I have* referred 
to the Asclepiadm, some of them, especially l\'riploca, liaving' a granular pollen, applied in a 
very different manner to tlie glands of the stigmia ; tliey all, however, agree in having jiollen 
coalescing into masses, which are fixed or ajiplied to jirocesses of the stigma, in a detiTUiinatc 
manner; and this is, in fact, the essential character of the order. Dr. Smith, in the second 
edition of his valuable “Introduction to Botany,’’ has noticed my opinion on this Bubjeet; hut, 
probably from an indistinctness in the eomiminication, which took place in eonversutioii, has 
stated it in a manner somewdiat different from what 1 intended to convey to him: fur, according 
to his statement, the pollen is projected on the stigma. 'I’he term jirojeelion, how ever, seems 
to imply some degree of impetus, and at the same time prescMiis tlie idea of something indeter- 
minate respecting the part to which the body so projected may he ap[)lied. But nothing can 
be more constant than the manner in which the pollen is attached to the proeesses of the stigma 
in each species; and as considerable differences in this respect take place in various species, 

I have with advantage emjiloyed these in the new generic divisions of the order wJiich I have 
attempted to establish, and to which I now proceed.” 

Charactku of thk Order. Calyx 5-parted, sepals usually furnished wdth glands, at the 
base within ; aestivation quincuncial. Corolla inonopetalous, li> pog} nous, /5-eleft ; throat naked 
or variously crowned with glands or appendages; below, more or less extensively adnate witli 
the tube of the stamens; mstiv^ation suh-vah'ate (the very edge overhijiping ami therefore, 
strictly speaking, imbricate), rarely contorted. Stamens 5, inserted into the base of the corolla, 
alternate wdth its lobes; filaments cohering^, formings a tube round the pistil (Slylosteginm or 
Gynostegiuin), rarely free ; antliers erect, introrse, 2-ceIled or incompletely 4-eelled, cells perpen- 
dicular or transverse, apex simple, truncated, acuminate, or fringed with a fine membrane. 
Pollen, at the period of the dehiscence of the anther, either cohering in masses equal to the 
number of the cells, or occasionally cohering in pairs, or four together, or granular: when 
simply equal to the cells, attached by pairs, one from each of two adjoining anthers, to the 
descending processes of the stigmalic corpuscules; when more nuinfrous (as in Periplocea*), 
adhering to the dilated apex of the corpuscules. Ovaries two; ovules numerous, styles two, 
closely approaching each other, usually very short ; stigma common to both styles, dilated, 
5-cornered, the corners corpusculiferoiis ; corpuscules either cartilaginous, bright shining brown, 
oblong, sulcated down the middle, and produced below into two slender processes (in Ascle- 
piadeae vere), or contracted below into a slender neck and dilated into a membranous expansion 

Aa 
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above {as in Periploceae). Fruit follicular, follicles 2 or 1, by abortion ; placenta attached to 
the suture, separtirijif in dehiscence. Seeds numerous, imbricated, pendulous, almost always 
comose at the hilum; albumen wanting or thin; embryo straight; cotyledons foliaceous; 
radicle superior; plumule inconspicuous.— Twining or erect shrubs with milky juice, or her- 
baceous, or very succulent perennials with watery juice. Leaves entire, opposite, rarely whorled ; 
often furnished, at the insertion, with glands or hairs in lieu of stipules. Inflorescence extra 
axillary, racemose, corymbose or more generally umbelled. Flowers presenting various shades 
of red, yellow, or white, but rarely blue; sometimes fragrant, occasionally, as in nearly the whole 
tribe of Stapeliew^ exceedingly fetid like carrion. 

Affinitiks. Most Botanists coincide with Mr. Brown in viewing this order as very nearly 
related to the preceding, the two principally differing in the peculiarities of their respective sexual 
apparatus. Alphonse i)e Candolle even goes ho far as to affirm that the only constant difference 
between them is to be found in the pollen. In this, os stated above (see Apocynaceae), I can 
scarcely coincide, viewing, as I do, the presence of corpuscules in this family as a more certain 
character, the pollen of Crypoto/epis being about as distinctly granular as that of most Apovy^ 
naceoo. It forms no objection to this view that in the section Feriplorece the filaments are more 
or less free and do not form a true gynostegium any more than in Apocynaceae^ so long as they 
all, in common with true Asclcpiadect^ have the stigmatic corpuscules, though in a modified form. 
On ^ 46 last, therefore, which are altogether wanting in Apocynaceae^ 1 lay greater stress than 
or 'I pollen, and the two together will, I believe, never disappoint us in determining to which 
of the two orders any doubtful plant should he referred. . 

Lindley takes a very different view of the relationship these two orders bear to each other, 
and places the one in his Geiitianal the other in his Solanal alliance. He says, “It has already 
been stated under the order of Dogbanes ( Apocynaceae that the resemblances found between 
that order and the Asclepiads seemed to be one of analogy rather than of real affinity, for the 
economy of the flowers and seeds of the two orders is widely different. The amygdaloidal 
embryo of Asclepiads, with hardly a trace of albumen is entirely different from that of 
Dogbanes, which is very small and furnished with abundant albumen. The anthers and stigma 
of Dogbanes form no organic union, but they grow into one solid central mass in the Asclepiads, 
whence proceed other physiological and structural peculiarities.” Again he says, “The reason 
why those great Botanists (Brown and De Candolle) attach small importance to the albumen 
as a distinction is doubtless because in certain Dogbanes, such as Cerhera, that secretion is absent, 
although in the mass of the order it is most abundant ; but it is, 1 think, evident that the 
tendency among Dogbanes is to form albumen in abundance, and that no such tendency exists 
among Asclepiads.” For these reasons he separates these generally supposed very nearly allied 
orders, placing the one, Apocynacece^ between Gentianece and Loganiaveae^ in the same 
alliance with Ehenaceae and ilirineoe^ and the other, Asclepiadew, between Conoolvulaceoe 
and SolanaceoBy in the same alliance with Oleareae and Polemoneaceoe ; the former because 
it has a tendency to form abundant albumen, the latter because no such tendency exists. 
Guided by the light he himself throws on the subject, 1 am disposed to think he attaches 
more importance to the existence or non-existence of albumen in theory than in practice, and 
often, in the former case, more than its actual value, so far as yet known, seems to justify. 
The character, as regards albumen, of his Solanal Alliance is, “embryo lying in a small quan- 
tity of albumen.” Those of its orders as follows: Ist. Oieaceae. “f^ed with a dense, fleshy, 
abundant albumen.” 2d. Solanaceir. “Embryo straight or curved, lying in a fleshy albumen.” 
The figure which accompanies shows abundant albumen. 3d. Asclepiadeoe, “Albumen thin.” 
4tk. Cordiacete, “Albumen none.” 6th. Convolvulaceae. “Seeds with a small quantity of 
mucilaginous albumen.” 6th. Cuacufeoe. “Seeds with fleshy albumen,” and lastly, Polemth 
neacece. “Embryo straight in the axis of much fleshy albumen.” I would here ask, if albumen 
is so important, on what principle is the first and last of these orders admitted into an alliance 
in which it is in small quantity or altogether wanting ? But we can even go a step further, 
and inquire on what grounds the section, Chimanthece of Oleaceae^ which is nearly exalbumi- 
nous, is permitted to retain its place in the order ? 1 would further remark, that, in addition 

to several genera of Apocynaoece^ being destitute of albumen, many have it sparingly with a 
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larjfe embryo. Similar discrepancies in regard to this point of the organization of plants, as 
compared with other indications of relationship, being frequent, it occurs to me, the only 
conclusion we can, in the present state of our knowledge, draw from them is, that the true 
value of characters derived from the albumen is still undetermined and that it is, to say the 
lei^t, premature to attach to it so high a value as to break up generally recognized relation- 
ships, merely on account of variations of this single point of the organization. In saying this, 
I by no means wish to under estimate its value, as an ordinal or generic character, but adduce 
the facts here stated in support of the opinion expressed above (pages 130 and 131), that in 
groups higher than orders, it is a difficult subject to deal with, and requires to be used with 
caution. Influenced by these considerations, 1 am not prepared to adopt Ur. Lindley’s views in 
regard to the affinities of this order, which I still think, notwithstanding its deficient albu- 
men, much more nearly related to Apocynaceae than to Solanacew, and moreover think, with 
EndlicUer and Meisucr, that a group, comjiosed of Oleacece, Loganiareat, Ue7itianea\ Apocy- 
nacecB, Asclepiadea;, and Jasminea!, constituting, as thus arranged, a nearly perfect circle, forms 
a more natural association than those represented by either the Solaual or Gentianul alliances, 
as they now stand in Lindley’s “Vegetable Kingdom,” the only considerable intervals being 
between Oleacece and Loganincece, and Asclepiadicc and JaeniMea’t two orders, as already 
mentioned, whose immediate affinities are very obscure, but to my mind better placed here 
than anywhere else. They all have regular flowers, dicarpellary ovaries, and more or less 
copious albumen. Opposite leaves is the prevalent chiiracter of all, and nearly as much simi- 
larity of habit and properties pervades the group, as a whole, as we find in any of the families 
composing it. 

GEOoaAPHiCAi, Distiubotjok. This is an order of great extent, ‘including upwards of 
1,000 species and has, over the warmer regions of the Earth, a proportionately extensive distri- 
bution. In Asia, Africa, and America, they abound; several are natives of Australia and 
the neighbouring islands, and a few extend to Europe. Africa, however, is considered the head- 
quarters, especially towards the southern promontory, where Stapelias are very numerous. In 
America the species are also very numerous, two large genera, Aer/epias and GonoMmt, are 
principally confined to warmer North American States. Over India they are generally diifused, 
extending from Cape Comorin to high on the Himalayas where one species of Ceropegia 
luxuriates at an elevation of between 6,000 and 7,000 feet. In the peninsula, they are about 
equally numerous on the plains and sub-alpine jungles, and several are found on the Neilgherries 
at an elevation of between 7,000 and 8.000 feet, among which may be mentioned species of 
Ceropegia, Tylophora, Gymnema, Cymehmum (formerly Cynanehum). Several Stapeliea:, 
are common ou the plains, thus associating the flora of India with that of Southern Africa. 
The number of sjvecies found in India amounts, I believe, to between 200 and 300, and many 
of them so common that they are met with everywhere, such as Calotropis, Tylophora, 
Leptadenia, &c. 

Propkuties and Uses. The species of this family being, like their allies, the Apocynacea;, 
distinguished by the very general presence of milky juices, are characterized by the possession 
of nearly similar properties. Acrimony is a general feature, hence many of them exhibit those 
poisonous properties which, in a milder form, give rise to the drastic and emetic qualities, so 
frequently met with in the order. In a few, these are so much reduced as to become innocuous, 
and admit of their being used as esculents. Ceropegia edulits, and Oxystelma eaculentum, judg- 
ing from their names, seem to be such, Sarcoatemma (olim Cynanehum) vimenale is really 
such, the young succulent ramuli yielding a large quantity of mild, milky, acid juice, which 
natives suck to allay thirst, or eat as a sort of sallad : the Gymnema lactiferum is spoken of as 
the “cow plant of Ceylon,” a designation to which, I fear, it is not entitled, as it is my belief, 
it is neither more nor less than Gymnema aylvestre, in which case its milk-yielding capabilities 
are vastly exaggerated. At the Cape, several species of Stapelia are eat both raw and cooked 
by the Hottentots. Those of this country are not, so far as I have heard, similarly employed, 
but perhaps mig ht be. The taste of one of them, which I tried, is a peculiar bitterish acid. 
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certainly not, to my taste, pleasant. Amon^ those used in medicine, Calotropia gigantea and 
procera^ merit prominent notice, both, in addition to some specific properties, having been ascer- 
tained to possess in considerable vigour, those of Ipecacuana, as regards both its diaphoretic 
and emetic qualities. Another, not less estimable, on account of the same properties, is the 
Tylophora (Asclepias) asthmatica (Willd.), of the virtues of which Roxburgh speaks in very 
high terms. I subjoin, in a note, his account of it. Ilemidesmus indicus merits attention as 
furnishing an excellent substitute for Sarsaparilla; and Secamone emetira, an allied genus, has 
the credit of being an efficient emetic. Ainslie states that the roots of Gymnema (Periploca) 
syhesfris are bitter, and supposed to be useful in cases of snake bite; for which they are pre- 
hcribed internally in form of decoction, and the pow^der applied to the wound. They are also said 
to possess virtues similar in kind to Ipecacuana. These various instances tend to show the 
great similarity of the properties, generally found in plants of this order, to those of Ipeca- 
cuana* Several species are found useful in the arts. Gymnema tingens^ and Marsdenia tinc’ 
toria yield a blue dye or Indigo; that obtained from the last is said by Roxburgh to be of 
excellent quality. The bark of Marsdenia (Asclejnas, Roxb.) tenarishima, furnish fibres of 
great tenacity, and are employed by the natives of Rajamahl to make bow strings. Cynan- 
chum m^alifolium (Wall.), a native of Penang, yields, according to Wallich, excellent Caou- 
chouc, so does Cryptostegia grandiflora^ and probably several others. Pergnlnria odorafissi- 
ma is greatly prized for the delightful fragrance of its flowers, as are some species of Asvlepias 
for o. r beauty. 

Rkmarks on Genfra and Species. In an order, embracing within its limits nearly 150 
genera, and above 1,000 species, there is doubtless ample scope for remark, but it is not my in- 
tention to enlarge under this head, the more so, as Decai^ne has, in his recent monograph (see 
DC.’s Prod.), furnished a comprehensive summary of nearly all that is known regarding it. He 
divides the order into 5 tribes, analyses of four of which are given in the accompanying plates, 
155 and 155-b. They are the following: 

I. Pkriplocee. Pollen masses 5-20, granulose, attached to the dilated or cuculate apex of 
the corpUHCules of the stigma ; filaments distinct above, or sometimes altogether free ; anthers 
often bearded on the back ; follicles divaricate. Twining shrubs. 

The plant selected to illustrate this tribe is not perhaps the best that might have been 
taken, but was chosen as being an imperfectly known plant, omitted in DC.’s Prod., and as, 
apparently, forming the connecting link between this order and Apocynaceofy having the granular 
pollen of the one and the corpuscules of the other, 

II. SE^AMON^-f'. Filaments connate; anthers 4-celled, glabrous ; pollinia 20, small, erect, 
attached to the fleshy exsulcate apex of the corpuscules. Twining shrubs. 

III. Asclkpiadee vere. Filaments connate; anthers 2-ceIled ; pollinia 10, attached by 
pairs to the processes of the longitudinally-furrowed corpuscules of the stigma ; pendulous. 

This is a large group which M. Decaisne has found it necessary to divide into 8 minor ones, 
based on variations of the coronal appendage of the stamens. 

IV. Gonolobe^:. Filaments connate ; anthers 2-celled, dehiscing transversely ; pollinia 10, 
attached by pairs to the processes of the stigmatic corpuscules, transverse, usually pellucid on 
one side, and nidulating beneath the edge of the depressed, 8tellately-5-angled stigma. American 
plants. 

There being no Indian species of this tribe, I have not introduced it into the plate. 

V. Stapelie^. Filaments connate ; anthers usually terminated by membrane ; pollinia 
J 0, attached to the processes of the stigmatic corpuscules ; ascending or erects opaque, or often 
pellucid at the apex or one side, as if operculate. Fleshy herbs or twining shrubs. 

This, like Asclepiadeee vercBy is a large group, divided into two pretty nearly equal sections, 
according as the pollinia are altogether opaque or furnished with a pellucid margin or apex. 





ILLUSTRATIONS OF INDIAN BOTANY. 


169 


It will be seen from these characters, all taken from peculiarities of the pollen, how valu- 
able, even so minute a part of the organization becomes, towards systematic arrangement, when 
these peculiarities are constant in themselves, and easily definable. 

Previous to the elaborate investigations of Mr. Brown, these had been in a great inoaNure 
overlooked, and no two Botanists could agree as to the species referable to any of the then 
existing genera of the order. Dr. Roxburgh became so perplexed in his endeavours to refer 
the species known to him, to the then admitted genera, that he was at length constrained to 
cut the Gordian knot, by referring all the Indian species to Asclepias, a purely American gtuius, 
observing that “several of our Indian plants of this order hitherto consigned to Pargutarm, 
Periploca^ Cynanchum^ and Apotynum^ fall into this genus; nor can I contrive any possibility 
of placing them elsewhere, so exactly alike are all the essential j)arts of their generic character. 
which appears to me as completely as any of the Orehidcrv^ Influenced by thcHi 

views, he referred all the species of the order (ab«)ut SG) known to him to three genera, 
Ceropegia^ Stapelia, and Asclepias. I'here are now about 200 described Indian species, each oi 
which, under Brown'’8 lucid arrangement, can be more easily made out than any of Hoxburgh s 
2.9 species of Asclepias, by being distributed, as they now are, under between 40 and rA) well- 
defined genera. The distinguishing marks of the modern genera are certainly very minute, 
and require the aid of a microscope to bring them to light, but with its assistance and a moib- 
rate degree of skill in the use of the instrument, they can for the most part be easily mad(‘ out, 
and then their beauty and constancy amply repay the labour of their investigation. 


EXPLANATION OF PLATE 15.1. 

Calotropis gigantia (R. Br.). 4. Detached pollinia. 

1. Gynostegium. ‘I. Calyx and ovary. 

2. Tube of the stamens split open and detached. (I. Ovary cut vertically. 

3. Stigma with its corpuscules and attached pollinia. 7. Transversely. 


EXPLANATION OF PLATE 155-b. 


A. 1. Fruit of Calotropis gigantia (R. Br.). 

2. A follicle after dehiscence. 

3. A seed and coma. 

4. Seed, testa removed. 

5. Cut transversely. 

(). Detached embryo. 

B. Carallunva atitnuala (R.W.). 

1, Flower seen from without. 

(1 T:! 

4 * X'iUlJI W 11.11. W* 

3. Pollen masses and corpuscules. 

4. Gynostegium seen from above. 

5. Side view. 

6. Ovary cut transversely. 

7. Longitudinally. 

C. JSflophora Jphesia (Deco). 

1. Expanded flowers seen from above. 

2. Pollen masses and corpuscule. 

3. Detached stamens. 

4. Gynostegium. 

5. Calyx and ova^. 

C. Ovary cut vertically. 

7. Transversely. 


8. A seed cut transversely. 

9. Longitudinally. 

10. Embryo detached and magnified. 

D. Semmone enielica (R. Br,). 

1. Flower-bud. 

2. Corolla detached and split open. 

3. Detached pollinia. 

4. Gynostegium and calyx. 

.1. Stamens removed. 

0. Ovary cut vertically. 

7. Transversely. 

E. Cri/ptolepis grandi/lora (R.W.). 

J. Flower-bud. 

2. Expanded flower. 

3. Gynostegium. 

4. Same partially dissected. 

5. Detached stamens and corpuscules. 
(i. Detached corpuscule, 

7. Grains of pollen. 

8. Ovary and hypogynous scales. 

9. Ovary cut vertically. 

10. Cut transversely. 
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CVIL—LOGANIACEiE. 

Many of the genera now congregated within the limits of this little order, were, in the first 
instance, referred to CinchonacecBy Apocynacece^ and Gentianece* Mr. Brown was the first to 
point out the necessity for the separation of these outlyingf plants, and reunion in a distinct 
family. Since then all Botanists have adopted the suggestion, but with various modifications, 
according to their respective views, in which no two seemed quite agreed, until, at length the 
two De Uanclolles, father and son, took it in hand, defined its limits, and brought together, into 
one view, its scattered genera and species. As left by them it is a complex one, they having 
found it necessary to distribute its 26 genera, and 100 species, under no fewer than 4 sub-orders 
iwd 12 tribes. In its relationships it seems equally complex, parts of it associating almost as 
nearly with Clnchonacea\ Jpocynacece, afid Gentianeoc^ as with each other. Such being the 
case it seems not improbable that, in the event of future researches adding considerably to the 
number of species, it will yet be divided, by the elevation of some of the present sub-orders to 
the rank of orders. As it now stands it is a most difficult one to deal with, each positive 
character apparently having its negative one; thus we find among its species considerable sized 
trees and minute herbs, not 3 inches high; some with stipules some without ; aestivation valvate 
' ibricate ; flowers regular or irregular; stamens equaling the lobes of the corolla or unsym- 

.ical; style continuous or split at the base, and again united at the apex; ovules many or 
few ; and lastly fruit capsular, drupaceous, or baccate. From this it would appear that its 
species are to be ascertained as much by negative as by positive characters. Some at first 
s^^ht have the appearance of Clnchonaceir, but with the ovary superior ; some are like Jpocy- 
nacea, but probably have stipules and wateiy not milky juices, and want the contraction in 
the middle of the stigma ; others resemble Gentianecc but have stipules and deciduous corollas, 
uith valvate not twisted aestivation. 

The following is De Candolle's. 

Character or thl Order. Calyx free, 5- rarely 4-lobed, Corolla regular or rarely 
irregular, hypog}nous, 5- larely 4-lobcd, or many-lobed; {estivation valvate, twisted, or imbri- 
cated. Stamens inserted on the tube of the corolla, sometimes 5, alternate with the lobes, or 
rarely 1, or 10, or 12, then (in Potalia) opposite the lobes ; or lastly (in Sect. 2d of Gcprtnera ), 

3 alternate and 2 opposite the lobes ot the corolla ; anthers 2-celled, dehiscing lengthwise ; 
pollen (ex Martins) vittato-three-lobed. Nectary (the last tribe excepted) none. Ovary free, 

2- rarely 5-celled or 1-colled. Ovules amphitropous or rarely (in Gartnera) anatropous, style 
simple ; stigma simple or two-lobed. Fruit sometimes capsular, the margin curved inward, 
and bearing the placentas ; sometimes drupaceo-baceate. Placentas in the capsules often at 
length fjce. Seed usually peltate, rarely erect, sometimes winged; albumen fleshy or cartilagi- 
nous ; embryo straight with the radicle next the hilum ; cotyledons 2, foliaceous. — Shrubs or 
Hinall trees, rarely herbs. Leaves opposite, entire, penninerved, petioled. Stipules between, or 
within the petioles, often united into a sheath, sometimes wanting. Flowers racemose or corym- 
bose, rarely solitary, terminal or axillary. 

Atfinities. These fluctuate between Cinchonacew, Apocynacewy and GentianeiBy to each 
of winch th^ approach so nearly that it is often difficult to distinguish between them. As 
regardh the first, most Botanists view them, with reference to their structural characters, as 
Cmchonaceccy with superior free ovaries, but they differ widely in their properties, while as 
relates to Apocynacecc, Alph. De Caiidodle states that he has sought in vain for a positive 
distinction to which there shall be no exception, but while botanical distinctions are thus 
wanting their properties are more in accordance. As his remarks on the two orders are most 
instructive, I shall quote the passage entire as translated by Lindley. 

“I must confess that I have sought in vain for positive distinction, to which there shall be 
no exception, between Dogbanes ana Loganiads. The position of the flower with respect to 
the axis appears to be the same, that is to say, a re-entering angle of the calyx stands next the 
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axis. That of the cells of the fruit with respect to the axis varies amoiifi; Loganiads, as dees 
the aestivation of the corolla and many othci characters. The grains of pollen are not very dil- 
forent, if we rely upon the exact but scanty observations of Mr. Hassall. The iilacent'as of 
Dogbanes are more securely fastened to the edges of the carpillary leaves, and do not separate 
from them when the fruit is ripe, as generally happens more or less distinctly among LoganindH ; 
but the placenta of Strychnos is exactly that of Carissa. Dogbanes have a milky juice ; but 
exceptions to that are said to occur, as in Echites, for instance. Finally, the only diuVr’enees 
which I can point out are of a particular kind, not very satisfactory in practice, although of 
some value in botanical philosophy. These reside in the nature of the variations jirenented by 
Dogbanes and Loganiads. In the former the flowers arc always isomerous in the calyx, corolla, 
and stamens, and the number is never more than 5 ; in the latter the corolla and stameuM havj 
sometimes more pieces than the calyx, as in Potalia; the stamens are sometimes reduced to one, 
as in listeria. The stamens of Dogbanes always alternate with the lobes of the corolla ; tlioKc 
of Loganiads vary more or less from this position, and become opposite in l^otalia. In Dogbanes, 
the number 2 in the carpel is ydthout exception ; in Loganiads, one geims, Lahnnha, ban 
cells.— In Dogbanes, the opstivatioii of the corolla is always twisted, except in MiiscarenliaHln, 
where it is eiidujilicato-valvate with a torsion of the back of each lolx', which indicates tin* 
tendency of the order; in Loganiads the aestivation is very variable, and is often valvalc in the 
strictest acceptation of the term. — Dogbanes often have hypogynons glands or a complete disk ; 
Loganiads have not a trace of cither. The first have often appendages inside the corolla ; the 
second never have any, unless we so consider the hairs which guard the orifice. 'Die stigma 
is often of considerable size, and bears a peculiar kind of gland in Dogbanes; Loganiads have 
no such appearances."” “This last is the true distinguishing cliaracter."’’’ Lindicy. 

The tribe Spigeliecr differs considerably in habit from the rest of the order, fluctuating 
between Heyotidem of Cinchonnvew and (icntianea\ Most Botanists seem to think it most 
nearly allied to the latter, and have described its genera under that order, but Oriesbach is dis* 
posed to take the opposite view, thinking them more allied to the former. 

Geographical Distribution. Tropical or sub-tropical plants, a few only of the herbace- 
ous forms extending to any considerable distance beyond. ^Vallicll found a Gnrdnvr'm in 
Nepal, and another is found at an elevation of betwn*en (),()00 and 7,000 feet on tlie Neil- 
gherries, but these may almost be vicw'ed as exceptions to the general rule. In Malacca, 
Mr. Griffith found a species of Antonia. Both the otlicr species are from Brazil. 

Properties and Uses. These arc of the most active and energetic description, more 
especially numerous species of Strychnos^ which, in any iuit the smallest doses, are intensely 
])oisonou8, producing violent spasms and convulsions of the voluntary muscles. 7'hiH last jiro- 
perty has been taken advantage of in the case of S. nnx vornirn, the alkaloid of which (Strirh- 
iiine) is frefpiently administered in paralytic aflcctions, but on account of th(3 intensity of its action 
always with some degree of risk. Of the other species, S. Ticutc and to.vifera merit especial 
notice on account of their frightfully venomous qualities. From the roots of the former a 
very potent poison is extracted in Java, and from the latter, the not less destructive Wmraly or 
Ourari poison of South America. Dr. Hancock considers this last the most powerful sedative 
in nature. The wood of the S. nu,v vomica., particularly that of the root, is very bitter, and 
is used in the cure of intermittent fevers and the bites of venomous snakes; and Dr. Fleming 
informs us that in upper India distillers occasionally introduce the seed to render their spirits 
more intoxicating. It seems curious that the pulp of the fruit of this tree, everywhere eise so 
poisonous and destructive of animal life, should seem innocuous, at least to birds, many of which 
devour it greedily. The seed of Strychnos potatorum (clearing nut), are everywhere employed to 
clear muddy water which they effect by merely rubbing the inside of the vessel with them. It is 
difficult to account for their modus operand!, but their possession of this propertj^ is everywhere 
admitted. Nothing seems known of the properties of the other Indian species ot this order. 

Remarks on Genera and Species. The complexity of this order, as regards its structural 
peculiarities, has been already adverted to. With the view, therefore, of mor». clearly explaining 
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these, than by description only, I have in the accompanying* plates given analyses of three of its 
four sub-orders, and of 6 of the 12 tribes under which DC. has distributed the species. The 
remainder, not having representatives in the Indian flora, are excluded. The following are 
De Candolle’s characters of the sub-orders and tribes here shown, with the names of the genera 
employed to represent them. 

Sub-order (and Tribe) I. Spjgklieas, Flowers isomeroiis ; aestivation of the corolla valvate. 
Capsule didymous, many-seeded, seeds wingless ; embryo small ; cotyledons scarcely con-’ 
spicuous. Herbaceous plants ; leaves sometimes exstipuJate. Mitrasachme Mitreola, 

Sub-order II. Stuychne.c. Flowers isomerous, aestivation of the corolla valvate. Embryo con- 
spicuous. Trees or shrubs. 

Tribe II. Eiistrychneoi, Berry or drupe two-celled, many-seeded ; sometimes by abortion 
one-celled and one-seeded. Seeds peltate, wingless. Strycknos. 

Tribe III. Gardneriece, Berry 2-celled and 2-ftceded. Seed peltate, wingless. Gardneria, 

Tribe IV. Antoniece, Capsule 2-celled, bipartible, septicidal, dehiscing from the apex. 
Seed few in each cell, peltate, winged. Avitonia, 

Sub-order III. liOCAKiiE^.. Flowers isomerous, corolla convolute in aestivation. Shrubs or herbs, 
r* ipules sometimes wanting. 

Tribe X. Fagrwacerr, Fruit baccate. Seeds riumerouR, wingless. Fagroca, 

Tribe XI. GcErtnevcc. Ovules anatropous. Berry dicoccous, cocci 1-seeded. Seed erect 
from the base. Gccrtnera, 

A comparison of the characters of the Tribes, here placed in strong contrast, will show at 
once how difficult an order this must be to deal with. The first tribe is closely related to 
Gentianece in habit, structure and properties ; the second and third to Apocynaccoe ; the fourth 
leaning towards Bignoncaceoi in its winged seed, and Sesamccc, in the peculiarly indexed margins 
of the valves of the capsule : the tenth approaches Bignoneacecc in the form of its flowers, 
and the eleventh almost unites Loganiacew and Cinchonaceocy through the tribe Cojfeaceai of 
the latter. 


EXPLANATION OF PLATE 150. 


1. Strychnos potatorum. Flowering branch, natural 
size. 

2. Unopened flower in bud. 

8. 4. Open flower, side and front views. 

5. Corolla detached and split open. 

G. Anthers. 

7. Detached ovary and calyx. 


8. f). Ovary cut transversely and vertically. 

10. Mature fruit. 

11. 12. Cut transversely and vertically, 1-seeded. 

18. Seed natural size. 

14. Testa removed and lobes separated to show the 
plumule. 

15. Radicle and plumule detached. 


EXPLANATION OF PLATE ISG-b. 


1. 1. Mtlrasachmt India (R.W. Ic. 1601), nat. size. 

2. Detached flower. 

*3. Corolla split open. 

4. Stamens, back and front views. 

5. CaWx and ovary. 

6. 7. Ovary cut transversely and vertically. 

8. Mature capsule. 

0. 10. Cut lengthwise and transversely. 

11. Seeds. 

12. Magnified section of the stem. 

13. Leaves magnified. 

14. Section of the stem of Met. JlfaZoccensts (R.W. 
1. cit.) 

15. Flower of Mitreola paniculata (Wall.). 

16. Corolla detached and split open. 

17. Stamens, back and front views. 

18. Ovary and calyx. 


19. Mature capsule. 

20. Divided vertically. 

21. Detached seed. 

II. Garlnmra WaJLkeri (Arnott). 

Parts shown as above. 

III. Fagrtea Coromandeliana , Ic.). 

IV. Antonia GrjMhii (R.W.), ramuli petiols and inflor- 
escence vmutinous ; leaves coriaceous, obovato- 
oblong, ending in a short blunt acumen, glabrous 
on both sides : corymbs dense, sub-capitate ; flowers 
minute, capsule pear-shaped, obtuse. Malacca, 
Griffith. “Genus nov. Ueteria propinquuntV Griff 
MSS. This is 1 think an undoubted Antonia, and 
quite different from both the Brazilian species. 

V. Gardneria Wallichii, R.W. in Wall. Plant Asiat. 
rariores. 

Dissected as above. 
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CVIII.-GENTIANACE®. 


This large order of herbaceous plants being for the most part extratropical, was firM 
dehned by Jussieu, and so accurately that all his genera, xvith two or three exceptions, aJe si U 
retained. Brown afterwards revised the character, and removed one of Jussieu’s Kcnera but 
placed m it one or two others ( Mitrasacme and Lognnia ), since removed to Loqaniacew] not 
however^ without indicating that the last might, with some others named, be separated to form 
the type of the order since adopted. This is an interesting order, owing to the extent of its 
geographical distribution, extending from the regions of perpetual congelation to the hottest 
sands of the tropics ; the diversity of its colours, and the uniformity of its sensible pro- 
perties. Griesbach has recently revised the order with much care for DC/s Prodromus. 


CHARACTKa OF THE Ordkr. Calyx free, persistent, 4-5-lobed, rarely 6-12, sepals cohering, 
valvate in cestivation. Corolla monopetalous, hypogynous, persistent, regular, or bilabiate in 
Cansaora^ the lobes alternate with the segments of the calyx, contorted to the left in mstivation, 
induplicate in Menyanthece. Stamens inserted on the tube of the corolla, alternate with its 
lobes ; filaments free ; anthers 2« celled, erect or incumbent, occasionally at length twisted. 
Ovary single, one-celled, composed of 2 carpels with intro-flexed margins, hence half two-celled ; 
ovules numerous, anatropous, attached to the margins of the valves ; style simple, stigmas two 
or one. Capsule one or imperfectly 2- or 4-celIed, septicidal, placentas parietal. Seed usually 
numerous; albumen fleshy; embryo axile, minute, cylindrical, straight; radicle thickened, 
directed to the hilum ; cotyledons fleshy, short.— Herbaceous or frutescent plants, usually glab- 
rous, bitter, not milky. Leaves opposite, rarely alternate, simple 3-5-ribbed, entire or 3-lobed, 
in Metiyanthea^ exstipulate, petioles often confluent at the base. Flowers terminal, or axillary, 
regular or rarely irregular. [In Ophelia there are 4 carpels as shown by the 4 placenta". ] 


Affikitiks. Nearly all Botanists seem now agreed in associating this order as it is here 
placed, viewing the three preceding orders as its nearest allies. Brown at first supposed it most 
nearly allied te ScrofiUariacece and Polemoniacece. Whetlier his views continue unchanged 
I am unable to say, but presume that the additional light which has been thrown on botanical 
affinities, to which he has himself so largely contributed, has tended to produce some alteration. 
Lindley considers them nearly allied to Apocynacece^ and collaterally to Solanacece^ from which 
last and from Scrofulariacece^ he considers it cut off by the placentation. I say “collaterally” 
with Solanacea: because he does not even mention that order under Gentianacew^ but remarks 
of the Gentianal Alliance, “that it touches Solonals at Nightshades themselves, which, if they 
had parietal placentae, might often be mistaken for Gentianworts ; and at Dogbanes whose 
minute embryo offers one of the principal reasons for not associating them in the same alliance 
with Asclepiads.*^ I do not myself coincide with him in either of these examples, but probably 
would not have ventured to express an opinion in opposition to such a master of the science 
had I not been borne out by the nearly general sense of Botanists. 


Geographical Distribution. In the extent of its geographical distribution, this is a 
very remarkable family, its species extending from the regions of almost perpetual congelation 
of either pole to the equator, where they are found luxuriating in arid sandy plains. The 
genus Gentiana is especially remarkable for the width of its geographical range, extending from 
the Arctic to the Antarctic circle ; nay more, a single species ( Gent ^ostraia) ‘‘has a most 
extraordinary range both in latitude and lonritnde. In Sonthern Europe it inhabits the 
Carpathian Alps between 6,000 and 9,000 feet high; in Asia, it has been found on the Altai 
Mountains abwt N. lat. 62°. Its American range is much more remarkable, it having been ^ther- 
ed on the tow of the Rocky Mountains in lat. 62° N. where they attain an elevati^ of 1 6,000 to 
16,000 feetV^d on the east side of the Andes of South America in 35° South : it descends to the 
level of the «ea at Cape Negro, in the Straits of Magellan in lat. 68 8. ; and at C^pe Good Hope 
in Behrings StraHs m latf 6Si° North^— /. D. Heoker. Several species of Gentiana, are 

® cc 
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found on the Himalayas, but only one, so far as I am aware, extends to Southern India, and these 
only met with on tops of the highest mountains. Species of Eojacutn extend from the level 
of the sea to the highest tops of the Neilgherries ; the Canacoras are all natives of the plains, 
or of lower elevations ; the Ophelias^ several of which are found in the peninsula, inhabit the 
mountain tops, as does Halenia^ a nearly allied genus. The aquatic genera, Villaraia and 
Limnanthemiim^ I have always found on the plains, 

Pkopkrttfs and Uses. On this subject Lindlcy well remarks, that ‘Hhe order of Genii- 
anecp is not more remarkable for the diversity of its colours, than it is for the uniformity of the 
secretions which its various species exhibit. Bitterness in every part, roots, leaves, flower, fruit, 
111 annuals perennials and shrubs, is so much their characteristic, that the following account 
of the purposes to which they are applied is little more than a list of repetitions; with this 
exception, that they in some cases prove narcotic and emetic.’’’ 

The properties of the Indian species, with the exception of a few of the northern ones, 
seem to have been scarcely if at all investigated, as I do not find a single notice regarding 
them, but I know that they do not depart from the general characteristics of bitterness as I 
have tasted many. Neither have I in this country seen them in cultivation as garden orna- 
ments, though several merit the distinction, especially the Exacums, which replace in this 
cou» the (jentians of Europe. Their colours as indicated, in the above extract, by Ur. 
U j are various and striking ; red, purple, blue, yellow, and white all occur, and in one 
Indian species, Kvacum blcolnr^ blue and white are blended, the tube of the flower being white, 
and the tips of the lobes blue. I’he flowers of the little JScilgherry Gentian are deep-blue, and 
so likewise are those of the mueli-more-conspicuous and showy Kwacum Perrottetii^ a most 
ornamental plant, but rarely met with in gardens. The Ophelias too are all showy plants, and 
with a little care might bo rendered very ornamental additions to the flower garden. 

Remarks on Genfua and Species. To this order appertains about GO genera, and nearly 
500 species; of these 12 or 13 genera, and about 100 species are found in India. Gricsbach 
divides the order into two tribes, Gentianece vercc and MenyanthecP, The first of these tribes 
he further divides into 4 sub-tribes, three of which have Indian representatives. For the pur- 
pose of conveying as perfect an idea of the whole order, as can be done in small space, I have 
selected small plants for representation in the supplementary plate, and in that way have been 
enabled to illustrate botli the tribes and three of the sub-tribes in a single plate, "J’hose wishing 
further information will find figures of 20 additional species in my leones. Regarding the plant 
figured in the leones under the name of Ilalenia Perrottetii^ I may here remark that I have, 
since its publication, ascertained it is not that species but //. elliptioa (or a nearly allied species) 
which thus, if really identical, proves to be a native of both the Himalayas and Neilgherries. 
Still further to correct the previous error, I have given a figure of what I consider the true 
plant in the accompanying plate, No, 157. The following are Griesbacli’s characters of the 
Tribes and Sub-tribes illustrated. 

Tribe I. Gentianece, ^Estivation of the corolla twisted to the left. Testa membranace- 
ous. Terrestrial herbs, or rarely shrubs. Leaves opposite (very rarely alternate), entire. 

Sub-tribe I. Chironieae, Cells of the anthers erect, without a connective, hence dehiscing 
by short, pore-like slits, often contiguous at the apex, ( Exavum Perrottetii, ) 

Sub-tribe II. Chlorevt. Anthers furnished wdth a connective, at length recurved or spirally 
twisted. Style distinct, deciduous. ( Canacora alata and Cicindea faatigiata,) 

Sub-tribe IV. Swertleoc. Anthers furnished with a connective, remaining unchanged. 
Stigma persistent, sessile, or the style persistent and confluent with the lobes of the stigma. 
(Halenia Perrottetii^ and several species of Ophelia,) 

Tribe II. Menyanthece. .Estivation of the corolla induplicate. Epidermis of the testa 
ligneous. Herbaceous, aquatic or marsh plants. Leaves alternate, sheathing. ( Limnanthemum 
criatatum.) 

Under these divisions 44 genera are arranged, with a few only of which I am acquainted, 
but, slender as my acquaintance is with the order, as a whole, I cannot help thinking that some 
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of these genera are either unnecessary or inadequately defined. Between Ophelia and Swcrtia 
for example if really distinct, the dmtmguishing characters do not seem well brought out 
do those between Camcora and Pladera seem quite satistactory, while, fudging of Cicendio 
from C. faatigiata, I can discover no difference between it and Pladera. It is true that none 
ot these genera are his and to that extent he is not accountable for them, but it does appear to 
me that, when revising a whole order, and reconstructing the characters of its oenorn, the author 
18 not bound to preserye genera originally based on imperfect observation and iierbiuis bad 
niatenals, or on insufficient examination. The genus Ophelia, as it now stands in DC.'s. Prod., 
is a very difficult one. This, I believe, is in some measure owing to Grieslmch having 
unfortunately selected, as the basis of his divisions, the form of the iiliments wliich, accord- 
ing to my experience, do not supply good sectional characters, being with a few exceptions 
all too much alike. Tlie form of the pores and their appendages seem better adapted for 
the purpose, as being more easily appreciable and more constant. In some, lor exainjilc, the 
pore is completely covered with a scale larger than itself, and nearly entire or slightly 
fimbriated on the margin ; in others the scale is smaller and fimbriated on the margin with 
long bristles or lacinea'; and in others again it is attached to the upper half of the pore, 
entire on the margin, and pendulous like a curtain ; and lastly a few have no proper pore, 
its place being supplied by a glandular thickening. Availing ourselves of sucli marks as 
these, the genus might be divided as follows : 


Pore covered by a scale, free on the margin. 

Scale attached to the lower edge of the pore, ascending. (Figs. b. c.) 

Scale attached from above, entire on the margin, pendulous, (d. c.) 

Pore not covered with a scale but bound by a raised margin. 

Margin broad, sub-saccate, beset on the edge witli long, coarse bristles, concealing the pore, (f ) 

Margin narrow, bristles short, inflexed over the pore, (g.) 

Pore wanting, its place supplied by a naked, glandular disk, or by minute, inconspicuous dots. (Ii.) 

This example will, I trust, suffice to show the use that might be made of iliat organ 
in distributing into sections the species of this very difficult genus. The author of the mono- 
graph docs not seem to have observed this point of Htructurc with ade<]uate care as it strikes 
me I more than once, when studying the genus, stumbled on cases where the pores were incor- 
rectly described, conveying the impression that he thought them of but small value in furnish- 
ing specific characters. 

Before (juitting Ophelia, I would direct attention to the section of the ovary as exhibiting 
an example of 4 placeiitm and, according to the view I take of that structure, indicating a 
like number of carpels. It is with reference to this peculiarity that I made the addition, within 
brackets, appended to the character of the order. 


EXPLANATION OF PLATE 157. 


HaJLenia Perroiteiii (Griseb.) nat. size. 

1. Unopened flower. 

2. Flower full-blown. 

3. Detached corolla split open, stamens in situ. 

4. Anthers, back and front views. 

5. Calyx and ovary. 

6. Ovary detached and magnified. 

7. Ovary cut transversely. 


8. The same enlarged and forcibly dilated to separate 
the approximated, but not adhering, inflexed margins of 
the carpels, forming, in this genus, a spurious partition. 

9. Ovary cut lengthwise. 

10. Mature capsule, a little enlarged. 

11. Seed much magnified. 

12. Cut vertically, embryo in situ. 

13. Detached embryo. 


EXPLANATION OF PLATE 157-.b. 


I. Exacum Walken, Amott— 5. transverse section of an 
anther, highly magnified— the other numbers as usual. 

II. A. Canscora alata, fig. 6. section of tlie stem show- 

ing file wings. 

B. (ficendia fastigiata, or Pladera pusilla. 

III. a. Ophelia umbeuata (R.W. Herb.), 
b. OpbeUa afifinis (W. & A. MSS.)1 


c. Ophelia Lawii (W. & A. MSS.). 

d. Oph, purpurascens (Don). 

e. Oph. Dalhousiana (Griseb.). 

f. Oph. alba (W. & A. MSS.). 

g. Oph* trichotonia (W. & A. MSS.). 
1 . Oph. cordata (Don). 

IV. LimnaDthemum cristatum. 
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CIX,— OROBA NCHACEiE, 

This is a curious order of leafless, parasitic plants growing on, and drawing their nourish- 
ment from, the roots of others, just as Loranthaceoe grow on and obtain their nourishment from 
the stems and branches of those to which they attach themselves. Its proper place in the 
vegetable system is still undetermined; some Botanists viewing it as most nearly related to 
Scrofulariavw^ others to Gesneriacew^ and others to GentianecB. For myself I certainly coin- 
cide with those who consider it most nearly related to GemeriacefB^ as now limited by Endlicher 
and Brown, Both orders have unsymmetrical, more or less perfectly personate flowers ; didy- 
namous stamens ; one-celled ovaries with deeply -inflexed, carpillary, placentiferous margins ; 
anterior and posterior carpels ; and seed more or less albuminous. GentianecB^ while agreeing 
in the ffeaeral structure of the ovary and seed, differ in having regular, symmetrical, not per- 
sonate flowers. The exact value of this last character may perhaps be disputed, but if it holds 
good in one case it should in another, and, if 1 do not mistake his meaning, Bindley separates, 
to a considerable distance, Scrofulariaceas from Solanacece^ on that ground. They differ in the 
structure of the ovarium and placentation from Scrofulariacece^ which have a two-celled ovary 
wit^ actly axile placentation. Influenced by these views, it appears to me that Orohanchaceoe 
m • • *ily fall into this place, as having very nearly the ovarial structure of the Gentianecp^ 
w'hile it coincides with Geaneriaceae in the form of the flowers, structure of the ovary and, in 
part at least, in that of the seed. 

Before proceeding to detail the characters of the order as given by Reuter (DC. Prod. 
Vol. 11.), the last writer on the family, I shall introduce an extract, bearing on the subject, 
from some remarks published in the 4th Vol. of my leones, which, though drawn from a com- 
paratively limited series of observations, may still, with the aid of analysis, be useful in assisting 
those having to work with imperfect materials to understand this difficult family. 

‘*As I understand the order, the parts of which it is made up are held together more 
by habit than structure, namely, ^Herbaceous, leafless plants, growing parasitically on the 
roots of other species ; stems covered with brown or colourless scales.^ Characters taken from 
the flowers are variable or common to several other families, those taken from the stamens and 
style are of a conflicting kind, and so also are those obtained from the ovary and fruit, but it is 
on these last tliat 1 think the greatest reliance can be placed in grouping the species. 

‘‘The characters of the order may be thus briefly stated. Calyx tubular, or, as in Orobanche 
and jEgtnetia^ wanting, its place being supplied in the former by the bracteoles, and in the latter 
by a spathe. Corolla more or less irregular, tubular. Stamens didynamous, usually incluse ; 
anthers either perfect with 2 parallel polleniferous cells, or imperfect, one of the cells being 
sterile or altogether wanting. Ovary superior, 1 -celled, er spuriously 2-celled or, rarely, per- 
fectly 2-celled ; composed of 2 or 4 or more carpels, usually placed, when two, anterior and 
posterior to the floral axis, with the placentae right and left ; ovules very numerous. Fruit 
a capsule ; dehiscence locuHcidal. Seed small, testa spongy, scrobiculate ; embryo minute, at 
the base of fleshy albumen. Of these characters those derived from the seed, taken in con- 
nexion with the habit of the plants, will be found most constant. The placentation differs in the 
different groups aod has fumi^ed the basts for the following divisioa of the order into sections 
or 8ul>-order8. In Orobanche^ for example, it consists of from 4 to 6 prominent parietal lines, 
each covered with numerous ovules. In PhelipcBa ramo&a and Lathresa aquamaria (respectively 
the types of these genera), the carpels coalesce at the points of junction, but the placentiferous 
margins remain free, and are afterwards reflected to the right ana left, but do not meet in the 
centre ; hence the ovmry is only one,, or half 2-oened.. In J^vnetia the placenta consists of 
two intricately lataeilated bodies, and in Oligopholia of two solid, fleshy on^ which, in both 
cases, nearly w the whole cavity and are covered on all sides with bsi ht neither cohere, 

so as to form a central partition wtween the 2 carpels. And lastfy, in Hgeibrmche^ the inflexed 
portions of the carpels do partiaHy meet in the axis, forming a spuriously 2-celled ovary, but 
the placentiferous margins still remain free and, being reflexed, form 2 loose placentae in 
each celL^ 
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.anolSnlf ” “ * irrpgular. Calyx free, persistent, 4-5-8cpal«l ; 

sepals cohering into a 4-5-cleft calyx, or united by pairs. Corolla monopetalons, hypogynons 
pentamerous or, by union of the upper pairs, tetramerous, persistent; (estivation inibiaeale.l ■’ 
the b curved; limb more or less 2-lipped. Stamens 4, didynamous, inserted on 

the tube of the corolla ; anthers 2-celled, persistent, with the cells often cuspidato-calcarate at 
the base, dehiscing by a longitudinal slit or oblong pore. Ovary free, bound at the base by a 
fleshy disk, one-celled ; placentae parietal paired on each side the ovary, either distinct or 
gerainately-connate, or with two broadly two-lobed phiceiitir extending from the narietes 
llacents lateral as regards the axis of inflorescence. Ovules usually numerous, anatropous; 
with sometimes a longish funiculus ; style terminal, simple; stigma large, capitato-two- 
lobed; lobes either over the placenta*, or placed anterior and jiostenor, sometiui»‘8 oliscurely 
sulcated in the middle, rarely sub-clavate, undivided. Capsule 1 -celled, two vnlved at the apex 
or through its whole length ; valves bearing on the middle or oflener towards the middle, solitary 
or paired, filiform or broad placentas. Seed numerous, rarely few, minute, globose, oblong, or 
pear-shaped; testa thick, spongy, scrobicu late or tubcrcled ; albumen copious; embryo minute, 
obovoid. — Herbaceous, leafless plants, growing parasitically on the roots of other jilants, often 
forming dense masses of great extent round the base of plants suited for their support ; stems 
erect more or less covered with brown, yellowish, or colourless scales, in place of leaves. 


Affinitiks. In my introductory remarks I have to some extent anticipated what I have 
to say here. Lindicy maintains “that there can be little doubt that the nearest affinity 
of OrohdfichncB^s is to Cjctitififidccfv with some of which, as for example Voytin^ t'hcy corresjiond 
in their leafless habit and moreover in their corolla, adhering firmly to the base of the fruit, 
which it covers when ripe.” These points of agreement however scarcely deserve the name of 
affinities they are rather analogies or resemblances. He continues “The great points of resem- 
blance between Orobanvhocecp and Gemeravece and SvrophiUaravecp consists in their monopeta- 
lous, didynamous flowers and bicarpillary, polyspermous fruit ; and it is these that have led to the 
opinion that all the orders arc closely ailied. Such marks of agreement are doubtless important 
but they may be over balanced by others of greater importance. One of these is the position of 
the carpels with respect to the axis of inflorescence. In the whole category of plants, forming 
the Bi),5nonal alliance, the carjiels stand fore and aft with respect to the axis, while in Gentian- 
worts we have as universally the two carpels placed laterally. In this striking character Orohan- 
che agrees with the latter.” Somewhat further on he states that he considers “that their capsule 
(of Orobanchacea*) consists of two carpel^ standing right and left of the axis of inflorescence, and 
the margins not inflexed in the form of dissepiments, is incontestable,” and that they bear the 
placeiitee on their axis, that is, directly under or continuous with the lobes of the stigma, not, in 
the usual position, alternate with them. 

Mr. Brown dissents from these views on the ground that the placentae of Orohanvhnccor 
are double, and that he believes the carpels are anterior and posterior, not lateral, as stated 
by Lindley. As, however, his diction is not susceptible of abridgment, I must quote the 
whole paragraph though rather long. The previous remarks to which he alludes, us apper- 
taining to the first family, refer to Orchidecc. 

“With regard to the second family, in which Mr. Lindley believes the disk of the carpel to 
be ovuliferous, namely, Orobanchece^ I find no other argument advanced in support of this view 
than that derived from the bursting of the capsule into two lateral valves : but an opinion 
founded on dehiscence only, may be said to be a mere begging of the question ; division through 
the axis of carpels, especially in the families related to Orobanchea\ being nearly as common as 
separation of their margins. In this family also, as in Orchidea*, the placentai are double, 
an argument in favour of their sub^marginal origin : and although, whether the carpels be regarded 
as lateral, or anterior and posterior, the placentae are not strictly marginal, yet there are 
other families where a similar position of placenta* is found, but in which the structure assumed 
in this hypothesis has never been suspected. As to the supposed affinity of Orobancheat with 
GcntidnecB^ which might be adduced in support of this view, as far as it is founded on the 
assumed agreement of the two orders iu the lateral position of their carpels, '.he argument, even 
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if correct, would hardly be conclusive; for in Gentianeoe there is at least one genus having 
quadrifid and another with quinquefid flowers, in which the carpels are not lateral, but anterior 
and posterior, as I believe them to be in Orobanchece ; nor has it ever been supposed that 
in Gentianece the disk or axis is ovuliferous.” 

Between two such eminent philosophers I will not venture to hold the scales, but may 
perhaps be allowed to express my own impressions which are in favour of the latter view, a con- 
clusion at which I had arrived before I clearly understood the drift of the arguments of either, 
on the faith of the appearances which I have endeavoured to get accurately delineated in the 
accompanying analyses, which I think are opj^sed to Lindley’s views. But I must equally admit 
that one difliculty, and not a light one, stands in the way of its adoption ; I allude to the fact 
of the placentae being opposite or rather continuous in many, if not all Orobanchs, with the lobes 
of the stigma, whether these are anterior and posterior, or lateral. This statement I make 
principally on the faith of Reuters's generic characters, as I have not at present the means 
of verifying it, except in one or two instances. 

Assuming this to be the case, is it susceptible of explanation in such a way as to preserve 
the analogy, so general throughout the vegetable kingdom, that the carpillary margins are the 
seats of the placentae, and that the placentae of a simple ovarium are necessarily double as be- 
ing derived from the union of two carpillary margins whether in the axis or parietes of the cell. 

r ;t once acknowledge my inability to adduce facts that carry full conviction to my 
ou ii tuiod, but Papaveracece furnishes a case in point and by many Cruciferce is believed to 
furnish another, where, it is presumed, the lobes of the stigma, which, as in Orobanchacew are con- 
tinuous with the placentfle, are each made up of the union of a placentary vein from each of two 
carpels or in other words of two half lobes. If this is the case in that family, why nut 
in OrobanchacecB ? lam aware that a very diflerent explanation is given of the formation of the 
capsule of Crucifercc^ but still I doubt whether it is more satisfactory. And the venation of 
the corolla of the whole family of Compositor may be adduced as furnishing an analogous exam- 
ple of parts being supplied with vessels from 2 sources, each segment of the corolla having 
two marginal veins but very rarely one in the axis. Assuming for an instant, that one of these 
corollas became converted into a 4- or 5-carpeIled capsule, we should still have marginal placenta*, 
but with the lines of ovules continuous, not alternate, with the stigmatic lobes* This view, 
whether right or wrong, can claim in its favour the fact that many Orobanchs have the lobes of 
the stigma emarginate, as if made up of two sets of vessels, and derived from two carpels. Here 
I leave the question for the consideration of men more competent to the task and in possession of 
better materials for its investigation than I happen to have at my command. 

Oeoguaphical Distribution. Europe, Africa, Asia and America, have all their species, 
but so far as I have been able to discover, none have yet been detected in Australia. In India 
they are not numerous but, it is my belief, when more carefully sought for and the species well dis- 
tinguished, they w'ill be found much more numerous than is now supposed. I have most frequently 
tuund them in aljune jungle, in localities exposed to the influence of the south-west monsoon 
rains, during which a very humid atmosphere prevails. The plant selected to illustrate the 
order is extensively distributed in Southern India, in those districts where Tobacco is largely 
cultivated, and is a most abundant and injurious weed. In Coimbatore it is in full pe^ec- 
tion in March and April, when the Tobacco crops are approaching maturity. It is, I believe, 
the only true Indian Orobanche, all the other species, referable to the order, belonging to 
other genera. 

Properties and Uses. A stringency and bitterness are the predominating qualities of this 
order. But little seems to be known regarding them or, perhaps, I should rather say, that their 
properties are of so weak or indeterminate a kind, as not to merit much notice. Of ^ose of 
the Indian species, I can find no account beyond the remark, in Lindley^s Vegetable Kingdom, 
tliat '^^jEginetia indica, prepared with sugar and nutmeg, is considered an antiscorbutic. 

REiiABKs ON Genera and Species. Under this head I must again have recourse to the 
remarks on the order (in my leones), from which 1 have already quoted, which were written 
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for the purpose of explaining the principles, on which I was induced to construct some now 
genera, and recast the arrangement of the rest, and which, if carried out, may lead to a better 
understandling of this difficult family. Referring to that extract and the character of the order 
for its leading characteristics, the following distribution into sections will be easily iindorstuod, 
as well as the use of these in facilitating the limitation and discrimination of the genera by 
easily recognised marks. Still further to place this arrangement in a clear light, I have devoted 
aj[)late to its illustration, in which I have given more or less perfect analyses of 14 genera and 
lo species. In the explanation of that plate, I have not deemed it necessary to do more than 
give a list of the names ot the species introduced, the parts represented being throughout so 
obvious as not to require separate enumeration. 

Before concluding these remarks 1 may as w^ell mention in regard to the analysis, O. Nuh>- 
tlancB (Plate No. 158), that all the coloured figures were taken from recent specimens. The 
uiicoloured highly magnified sections of the ovary and fruit from dried ones, but which had not 
been pressed in drying so as to change the form of the parts. The whole plant having been 
soaked to restore pliability, the flowers wanted for examination were then picked oft'. The con- 
densation of the spongy matter of the placenta? by drying, shows I think more clearly their mode 
of formation, arid seems to me to go far in support of my theory of occasional plurality of 
carpels in this order, but on that point I leave the figures, the correctness of outline of u hich 
I can attest, to speak for themselves. 


“Availing myself of these variations of structure and 
placentation of the ovary, I propose grouping tlie order, 
so far as it is known to me, imder Uie following sub- 
orders or sections. 

I. Orobanciiea^.. Ovary of several (?) carpels, 1-celI- 
ed: placentsB parietal. Orobancht^ Cistancht^ Com- 
pholiSf Anoplanihus. 

II. iEoiN£TiE.£. Ovary of 2 carpels, 1-celled : pla- 
centas parietal, large, fleshy, lamellate or solid. Mgint- 
HUf Oligopholii, 

III. Lathrjce jc. Ovary of 2 carpels, 1-celled ; car- 
pels partially cohering in the parietes, the placentiferous 
margins remaining free and spreading to the right and 
left, forming two broad lamellar placentae. PhdipcM^ 
Laihraa^ iSpiphagm. 

IV. HvoBAffCHE/r.. Ovary imperfectly 2-celled, that 
is, the indexed carpels only partially meet in the axis, 
but the placentiferous margins, remaining free and being 
reflexed, form 2 loose placentae in each cell. Hyobanche^ 
Campbellia, Christisoma^ Harveya, 9 Avlaya 9 

The last two genera are doubtfully added to this 
list, Mr. Bentham having already refened them to 
Scrophulanace(B, but as the habit and, apoarently, the 
seed are not in unison with the rest of that family 
their admission into this list may lead to further, and 
perhaps more accurate scrutiny so as to leave no future 
doubt of their proper location. If really Orobanchs, 
they, especially the last, form, through Striga, the transi- 
tion to Scropktdariaeeft ; but judging from Sir W. Hooker’s 
analysis ot the two genera, the former only, which has 
two placentae in each cell, is truly referable to this order, 
while AuUiya passes into the other. 

The first section, constituting, I presume, the type 
of the order, unless I have misunderstood its structure, 
differs Widely from the rest in having several carpels, 
all the others having only two. I am aware that this 
view is at variance with the received opinions of 
Botanists, and therefore forbear to urge it beyond call- 
ing attention to what, to me, appears to be the 
structure of the genera I have referred to it, and which, 
if confirmed by more extended examination, will per- 


haps lead to its semgation as a distinct order. The 
second and third of my sections respectively represent 
in this group Bignoniacect and Oesnereacett, The fourth 
approaches Scrophulanaceft^ from which it is kept distinct 
by its imperfectly 2-celled ovaries and by the plarenti- 
ferous margins of each carpel remaining distinct, in 
place of coalescing with its fellow into a single axile 
placenta. Should further observation prove these sec- 
tions, which 1 find of easy application, well founded, 
generic distinctions will henceforth be more readily 
obtained; the uniformity of external characters, in the 
absence of sub-division, causing a deficiency of good 
distinctive marks by which to define the limits of genera. 

The following synopsis of the genera known to me, 
either from examination of specimens or good figures, 
may serve to explain my meaning. 

I. Orobanchksc. 

1. OrobJIt^che. Calyx wanting or rudimentary, brae- 
teoles dilated at the base, calycitorm. Corolla tubular, 
bilabiate, lips S lobed. Anthers glabrous, placenta? 4-t>, 
parietal. 

2. CvsTArfcHE. Calyx bracteolate, tubular, 5-cleft. 
Corolla tubular sub-equally 5-lobed. Anthers woolly, 
placenta? 4, parietal. 

3. CozvopiioLis. Calyx bracteolate, sub-spathaceous. 
Corolla ringent, upper lip large, vaulted, under short, 3- 
lobed. Anthers pubescent. Placentae 4, parietal. 

4. Anoplanthus. Calyx ebracteolate, 5-cleft. Cor- 
olla tubular, arched or bent at the base, equally 5- 
toothed, or sub-bilabiate. Anthers glabrous. Placentas 
4, parietal. 

II. iEoiNETIEJ:. 

5. ^oiwETiA. Calyx and bracts wanting, their place 
supplied by a loose spath. Corolla tubular, 5-lobed. An- 
ther cells divaricate, both fertile. Placenta? lamellate. 

(5. Olioopholis. Caly> tubular, 5-toothed. Corolla 
tubular, 5-lobed. Anthers 2-cclled, one sterile, subulate. 
Placentse 2, fleshy, not lamellate. 

III. LATHR.CEJ:. 

7. Lathrjsa. Calyx ebracteolate, 4-cleft. Corolla 
lingent, upper Up entire, under inr aller, 3-lobed. 
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8. Phelipjca. Calyx bracteolate, tubular, 4-5- 
Ihoothed. Corolla ringont, upper lip 2- under S-lobed, 
spreading. 

9. Epiphegus. Flowers polygamous. Calyx bracteo- 
late, urceolate, 5-toothed. Corolla bilabiate, upper lip 
entire, under 3-lob ed. 

IV. Htobancii£.£. 

10. Hyobanche. Calyx bracteolate, deeply 5-cleft 
Corolla ringent, upper lip long, entire, under small, ob- 
scurely 3-toothed. Anthers detlex, pendulous, 1-celled ! 

Ij. Campbellia. Calyx bracteolate, tubular, 5-tooth- 
ed. Corolla sub-bilabiate, 5-lobed. Anthers deflex, pen- 
dulous, one-celled ! opening by a pore at the apex. 

EXPLANATION 

Orohanche J^cotianm^ natural size. 

1. 2. Front and side views of full-blown flower. 

3. Corolla split open, stamens in situ. 

4. Front and back views of anthers. 

5. Ovary, bract, and calyciiie bracteoles. 

(), Ovary cut transversely, 4 placentae. 

7. ther ovary with 8 placenta. 

^ \ j oung fruit, the top of the capsule removed to 

show the placentae non-adherent at the apex. 

EXPLANATION 

I. Orobanciiex:. 

J. Orobanche Epithymum (DC. Nees* Germ. Gen.). 

2. Conopholis Amencanus (Wallr. Endl. Icon.). 

3. Anoplanthus (R) uniflorus (Endl. Iconograph.) 

4. Cystanche lutea (R. W. leones). 

IL iEumETIEJE. 

5. ^ginetia Indica (Roxb. R. W. Icon.). 

(j. pedunculata (Wall. R. W. Icon.). 

7. Oligophohs tubulosa (R. W. leones). 

III. Lathra:e£. 

8. Epiphegus Americanus (Nutt. Endl. Ic.). 


12. Christibonia. Calyx tubular, 5-toothed* Cor- 
olla infundibuliform, sub-bilabiate. Anthers 2-celled, 
one sterile, subulate. Placentas free, re volute. 

13. Harveta. Calyx inflato-campanulate, 5-lobed. 
Corolla tubular, sub-bilabiate, 5-lobed. Anthers 2-cell- 
ed one sterile, subulate. Ovary 2-celled, with 2 fleshy 
placentas in each. 

14. Aulaya. Calyx tubular, 5-cleft. Corolla tubular, 
.5-lobed. Anthers 2-celled, one sterile, subulate. Ovary 
2-celled, with a single, axillary placenta in each. [Obs. 
Mr. Bentham remarks of this genus, ^^placentas in di- 
versis speciebus magis minusve bilobse,** which seems 
to indicate that it is correctly referable to this order.’^] 

OF PLATE 158. 

9. Capsule enclosed in the persistent corolla. 

10. The same, corolla removed. 

11. Same cut longitudinally. 

12. Capsule in a state of dehiscence. 

13. A detached seed. 14. Embryo. 

15. A six-placentEed capsule dehiscing. 

10. A four-placent®d capsule cut transversely. 

17. One with 5 placentas. 

18. One with 6 placentas similarly divided. The last 
flve figures taken from dried specimens. 

OP PLATE 158-b. 

9. Pheliproa ramosa (Desf. Nees’ Germ. Gen.). 

10. Lathraea spuamaria (Lin. Nees’ Germ. Gen.). 

IV. Hyboncheje. 

11. Hybonche sanguinea (Thunb. Endl. Icon.). 

12. Aulaya squamosa (Elarv. Hook. Icon.). 

13. Harveya Capensis (Hooker leones). 

14. Campbellia aurantiaca (R. W. leones). 

15. Christisonia calcarata (R. W. leones). 

Two sections of the ovary (1 and 2) are given in 
14 and 15. The flrst (1) is taken near the apex, the 
other (2) below the middle of the ovary, a third near the 
base, would probably have shown the placentae united, 
as in Aulaya. 


CX.— GESNERACE^. 

This order was first established in iSOds by Richard and Jussieu, and was then limited to 
plants having the calyx, more or less adherent to the ovary and albuminous seed. Subsequently, 
in 1823, Jack defined, under the name of CyrtandravecPy what he considered a new order, 
founded on a number of Malayan plants differing from the preceding, in having the ovary quite 
free, and exalbuminous seed. These two orders were long kept aistinct, and are separately 
taken up by De Candolle in his Prodromus with 26 orders interposed. Recent examination and 
better acquaintance with their respective peculiarities have led to their union and sub-division 
into two, well marked sub-orders, under the names of Gesnerece and CyrtandrecB^ differing only 
in the above essential points of structure. The former of these sub-orders is almost exclusively 
confined to America, one genus only, Klugia^ having Asiatic representatives ; the latter has 
a wider distribution, but is principally of Asiatic origin. 

This family, as being made up partly of plants with, and partly without albuminous seed, 
affords another example of the fact, that the presence or absence of that organization is not 
always of even ordinal value, and is of coarse still less applicable to the formation of groups of 
a higher denomination, when opposed to others taken from general structure and vegetation. 
The adherent ovary of Gemerecd^ and the free one of Cyrtandrecs^ may also, I think, be adduced 
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as bearing, on the question mooted under Vacciniacea and Ericarecr, the two divisions of this 
order, bearing precisely the same relations to each other that these two orders do, hence, if 
union 18 right in the one case, separation can scarcely be so in the other. Mr. Brown thus 
defines the conjoint order in Horsefield's Plaiitsc Javan, rariores. 

Character of the Order. Calyx 5-cleft, equal (rarely a little unequal). Corolla mono- 
petalous, irregular, limb 5-lobed, imbricating in aestivation. Stamens 2-4-, antheriferous with or 
without a fifth posticous rudimentary one. Ovary (free or adnate) 1-celled; (occasionally, by 
the approximation of the placentae, apparently 2*‘C6lled) ; bound at the base by a lobed or entire 
disk ; placentae two, parietal, lateral (usually bilamellate), many-seeded ; ovules anatropous. Peri- 
carp capsular or baccate. Seed small (no raphe), albuminous or exalbuminous ; albumen fleshy, 
soft, copious or sparing. Embryo straight, axile, orthotropous, when present about half the length 
or as long as the albumen. — Herbs or undershrubs with simple, undivided, exstipulate, opposite, 
verticelled or alternate leaves, often serrated or crenate, sometimes quite entire, for the most part 
clothed with simple, acute or capitate pubescence. Inflorescence various. 

He divides the order into the three following sections. 

Gesnkrie^. Calyx more or less connate with the ovary. Pericarp capsular. Seed with 
copious albumen. 

Besleuie^. Calyx free. Pericarp baccate or capsular. Seed albuminous. 

CYRTANDREiE. Calyx free. Pericarp capsular or baccate. Seed exalbuminous or sparingly 
albuminous. 

Affinities. A glance at the component parts of this order will show that its affinities 
must naturally be complex. The adherent calyx and copious albumen of the first tribe, brings 
it in contact with some of the monopetalous calyciflorous orders, among which it is placed by 
De Candolle, but from which it is far removed hy its irregular didynamous flowers, 1 -colled 
ovary, and iiiflexed carpillary margins. These again with its albuminous seed bring it in con- 
tact with Gentianeo! on the one side, and its irregular flowers with Orohanchacece on the other. 
The free calyx and albuminous seed of the second, combined with its irregular flowers, brings it 
into immediate contact with Orobanchacetr^ from which it is principally separated by habit : 
while the third, having a free calyx and exalbuminous seed, passes almost directly into Big- 
noniacecE^ through Eccremocarpua and JEschynanthus, 

Thus complex in its structure and organization, it seems most correctly placed here, as form- 
ing in itself the connecting link between the albuminous and exalbuminous division of the 
Bignonal group, to each of which it seems so nearly related, as to be principally kept distinct 
by habit, and, in the exalbuminous division, by the small size of its seed and short cotyledons as 
compared with the radicle. Their relationship to the calyciflorous orders, I look upon as of 
secondary moment, agreeing as they do in one point onl^, the partially adherent calyx, which 
I look upon as of no note, when set against the widely different floral structure and fructification. 

Geographical Distribution. The two first of the above tribes are, as already men- 
tioned, almost entirely confined to the tropical and warmer parts of America. The third is 
more widely diflfused. Two are found in Europe, one in Siberia, one in Australia, and a few 
in Africa; but the mass of the tribe are natives of India and the Eastern Islands. In Assam 
and Khassya, they are numerous, and from the last named district the one selected for repre- 
sentation was obtained and communicated by the late Mr. Griffith. 

Properties and Uses. On this subject little can be said. Many of the Indian species 
are plants of great beauty and deserving of a place in gardens as being very ornamental, a dis- 
tinction however rarely accorded, possibly owing to the difficulty or cultivating in gardens, 
plants which, in their native stations, seek shade and moisture of both air and soil. None of 
them, so far as I am aware, have been applied to any useful purpose. 

Ee 
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REMARKg ON Genera and Species. My examination of species of this order, has been 
on too limited a scale to admit of my having much to say under this bead. A few new species 
and one new genus have been added to the family, accompanied with figures, in my leones. 
The new genus is interesting in connexion with the afiinities of the order, the ovary bearing the 
same relation to the other genera that the Tribe Orobanchece does to the other tribes of that 
order. That is, it has four parietal placentary lines, as in Cyatanche^ while all the others have 
inflexed piacentte. With a view to making some of the genera of this order better known, as 
well as for the purpose of showing the relationship existing between this and the two preceding 
orders, I shall, in a supplementarv plate, give analyses of some of the genera, partly t^en from 
my own dissections, partly copied from those of others. It may be proper here to remark that 
the diiference between Chirita and Didymocarpua^ is very slight, so slight indeed that it is 
most difficult to distinguish them, resting as it does entirely on the stigma. For some time 
I felt doubtful whether I ought to place the following species in the one or other genus, but 
think that it accords better with the latter, to which therefore I refer it. In the supplementary 
plate I have given analytical illustrations of J2 genera, which I shall simply name; the explana- 
tion of one in a great measure serving for all. 


EXPLANATION OP PLATE 159. 


Didymocarfms Gr\ffUhii (R. W.), herbaceous, erect, 
4-8ided nurowed on the sides; angles roundish blunt, 
pilose du(ne: leaves ovate, acuminate, crenato-serrated, 
longiah petioled, pilose on both sides : peduncles axillary, 
longer man the petiols, cymosely 5-7-flowered ; flowers 
lonffish pedicelled : cal 3 rx deeply 5>parted, segments lan- 
ceolate : corolla tubular, flve-lobed : stamens didynaroous, 
the fifth rudimentary one sometimes wanting, stigma two- 
lobed. Leaves, including the petiol, 4 to 6 inches long 
by broad at the base: cymes furnished with a pair 
of lanceolate bracts at each division : tube of the corolla, 
hairy without Khassya, Griffith. This appears a very 
handsome species and quite new. 

1. Flowering branch, natural size. 


2. Detached flower. 

3. Corolla split open. 

4. Anthers. 

5. Ovary and calyx about natural size. 

6. Ovary magnified. 

7. Cut longitudinally. 

8. Transversely. 

9. Young capsule. 

10. Transverse section of capsule. 

11. Portion of one valve after dehiscence. 

12. Seed. 

13. Cut transversely. 

14. Embryo detached. 

15. Upper and under surfaces of leaves. 


EXPLANATION OP PLATE 159-b. 


1. Didymocarpus tomento8a(R. W. Ic.). 

2. Jerdonia Indica (R. W. Icon.). 

3. ^ithema Ceylanica (Gard. R. W. Ic.). 

4. Ejugia Notonian (DC. R. W. Ic.). 

5. Isanthera permolis (Nees. R. W. IcA 

6. Loxonia acuminata (R. Br. PI. Jar. Rar.). 


7. Rhynoglossum obliquum (DC. Loxolis R. Br. 1. c.). 

8. Beea bygrometrica (K. Br. DC. Deless. Ic.). 

9. Lysionotus tenufolia (Wall. pi. as. rar.). 

10. Platystemroa violoides (WalJ.pL as. rar.). 

11. Alscnynanthus ramosessima (Wall. pi. as. rar.). 

12. Streptocarpus Rexii (Lind. Hooker ^ot Flora). 


CXL— BIGNONIACEAE. 

This large and handsome arborious order, being for the most part composed of tropical 
plants, or at all events exotics to Europe, was long very imperfectly known, so much so 
indeed, that of this and the immediately allied orders, Seaameca and Geaneriacece^ Liunmns 
scarcely knew above 20 or 25 species; whereas above 730 are now described in botanical 
works. Of true Bignoniacea^ or those furnished with dehiscent capsules and winged seed, 
Linnaeus only knew 18 species; and now the list extends to no fewer than 450. 

With regard to the limits of the order some differences of opinion exist, but I believe 
Botanists are now pretty generally agreed in confining it to such plants as have monopeta- 
lous personate flowers, the capsule splitting into two halves, and flattened winged seed. The 
structure of the ovary seems variable as in different species and genera it is described as being 
1-or 2-celled. In the accompanying analysis of the ovary of several species it will be seen 
that that organ is usually form^ in the regular way, that is, the carpellary margins bear the 
placentse on each side, but that here they are generally joined across the centre by means 



CYR/TANDREiE. 


lS9-h 









ILLUSTRATIONS OF INDIAN BOTANY. 


183 


of a gpurions partition, or membranous extension or band, which afterwards thickens, be^omiIl^^ 
in the accompanying species, firm, coriaceous and straplike, but in others round, thick and 
spongy, bearing on its sides the seed. Some however are truly two-celled. 

Character of the Order, Calyx lobed or entire, sometimes spathaceous. Corolla 
monopetalous, hypogynous, deciduous, irregular, 4-5-lobed or sub- hi labiate, lobes imbricating in 
aestivation. Stamens usually 4, fertile, didynamous, with a sterile filament, sometimes all fertile ; 
anthers 2-celled, cells parallel and contiguous or separate and diverging, opening longitudi- 
nally. Disk glandulose, tumid, embracing the base of the ovary. Ovary 2- rarely 1-celleil, 
ovules several or numerous, attached to lateral placentae usually united in the axis by a short 
process which, with the thickened placenta^ afterwards becomes the spongy partition. Style 
filiform, stigma bilameilate or bifid, lamella aiiticous and posticous. Capsule 2-valved, 2-relled, 
often long, compressed, sometimes spuriously 4-celled, the septum either parallel to tlie valves, 
or contrary to them, finally separating and bearing the seeds. Seeds transverse, compressed, 
winged, exalbuminous ; embryo straight next the hilum, cotyledons flat, folinceou^ or fleshy. — 
1'rees or shurbs, stems erect, scandent, or twining. Leaves opposite, sometimes simple, usually 
compound, the petiol sometimes produced into a tendril. Stipules none, but sometimes le- 
])laced by accessory leaflets. Inflorescence usually panicled or racemose. 

Affinities. As regards the flowers this order is nearly allied to Pedaliacew^ 

Acanthacecey and ScrophulariacecEy but is kept distinct from all by its winged seed, provided 
the section CrescentieeCy which De Candolle retains, is separated to form a new order, a \iv\s 
ill which Botanists now generally coincide, as its retention may be said to break down the 
essential character of the order. Much stress is laid on the axfle position of the placenta', 
which Lindley observes “is an indispensable character of this natural order, but immediately 
goes on to observe that “the genus EccremocarpuSy however, appears to be an exrej>tion, 
its placentae being strictly parietal at the time of the expansion of the flower*" and, further, 
that he long since stated that the placontation of Biynonia radicans is originally of the 
same nature, the difierence between them consisting in the 2 placentae of the latter meeting 
ill the axis and uniting there, while those of Eccremocarpua never touch in the middle. Tlie 
same seems to be the case in the species here figured ( Spathodea adcnophylla )y and doubtlens 
will be found in many others, when all have been examined at a sufficiently early stage 
1 have remarked a similar structure in several species of Acnnthnceccy the inflexeci valves 
of which do not quite meet until after the fall of the flower, though they also arc said to 
have axile placeiitation. But indeed the difference between the fruit of Bigmmiavva’ and 
JcanthacecBy at least as I understand them, is not so great as, at first sight, one might be 
led to suppose, and neither have, strictly speaking, axile placentne, such as in Svrophularincpa* 
The structure of the ovary in both families is nearly the same, and both have bivalved, 2-relled, 
dehiscent capsules. The essential difference, tlierefore, exclusive of habit, is found in the 
spurious partition of Bignoniaceoey in the mode of dehiscence of the capsule in the two 
families. In the former (Bignoniacew) it is either septicidal or locniicidal but without elasticity . 
in the latter it is always loculicidal. In other words, in the tribe Eubignonlacea* the dehiscence 
takes place in the line of the placentae, equivalent to septicidal; the spurious partition, on the 
Sides of which the seeds lie, at the same time separating from the valves, is found loose within 
the capsule: the septum is then said to be parallel to the valves. In the sub-tribe Catalpecp 
it takes place along the middle or dorsum of the carpels, that is, loculicidally ; the partition 
is then said to be contrary or with its edges opposite the middle of the valves, which valves, 
in this case, are each made up of two half carpels* cohering along their placentary margins. 
This is precisely what takes place in AcanthacecHy with this difference, that in Acanthaceac there 
is no free, spurious partition, but the seed are attached to persistent placentary processes, and the 
valves usually separate with elasticity. The affinity, therefore, between Acanthacew and the 
sub-tribe Catalpece is very close. The affinity between Bignoniaceee atiA Scrophulanaceocy which 
Lindley also places in his Bignonal Alliance, is not so close, for though they associate as well as 
regards the flower, the placentation differs in being decidedly axile and the seed albuminous, 
neither of which is truly the case in Bignoniacew or Acantbacese. 
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Geographical DisTRifiDTioK. The tropics and the warmer regions, on either side of 
America, are assuredly the head-quarters of this splendid order, whose magnificent flowers are 
the glory of the places they inhabit. In India they are comparatively rare, about SO Indian 
species only having as yet found their way into botanical works. That there are more I have 
not a doubt, but the great size of suitable specimens, and the difiicnlty of preserving them, stand 
in the way of many species finding a place in herbaria. This circumstance more than any 
other prevents our acquiring a perfect knowledge of them. The fruit of nearly all are most 
unmanageable in herbaria from their great length, and they are almost indispensable towards the 
determination of the genera. 

Properties and Uses. On this head, so far as the Indian species are concerned, almost 
nothing seems to be known. 'I'he roots of S/ereospermum (Bi^nonia) chelonoides^ are said to 
be pleasant tasted and are, with the fragrant flowers, prescribed in infusion as a cooling drink 
in fevers. Rheede states that in Malabar, the juice of the leaves, mixed with lime juice, is 
administered in maniacal cases. As an ornamental object, the Millingtonia hortenaes is not 
unfrequent in gardens, and the species of Stereospermum (Padree poo) are prized on account 
of the delightful fragrance of their flowers. Probably more of them would be met with in 
cultivation, were their flowers more permanent, but unfortunately they are all very deciduous, 
opening during the evening and dropping from the tree early next day. Those of several are 
pickl'd up by the natives and, made into garlands, presented at the shrines of their idols. 

Remarks on Genera and Species. De Candolle divides this family into two tribes, 
Bignoniece and Crescentiea;, Of the latter the Indian Flora furnishes no representatives ; of the 
former, 9 out of 42 genera are noted as having Indian species. Roxburgh describes 12 species 
under the single generic name Bignonia : these are now distributed under seven genera. This 
may perhaps be accounted for by the loose construction of the Roxburgian generic character, 
which is more applicable to an order than a genus. The Bignoniece are again divided into two 
sub-tribes, Eubignonieoe and Catalpeoe^ distinguished by the position of the partition of the cap- 
sule. In the former, the partition is parallel to the valves, in the latter it is opposite to them 
or contrary, as explained above. This is an excellent character, so far as it goes, but as being 
only applicable to specimens provided with fruit far advanced towards maturity, it is in every 
way. desirable to endeavour to find generic characters which can be depended upon for their 
discrimination at earlier stages of their existence, in place of having to depend so much on those 
derived from a part of the plant which, owing to the great size and length it often attains, is 
comparatively rare in herbaria. The fact, however, of Roxburgh having grouped under one 
genus species which are now considered referable to seven genera, shows that the task is not an 
easy one, as indicating the strong family likeness that prevails throughout the order. The genera, 
however, as now constituted, do not seem difficult of discrimination with good specimens to 
work upon. The genus, Heterophragma^ DC., founded on Roxburgh’s Bignonia quadriloculatia^ 
seems one of the most remarkable of the order, but is very imperfectly known, Roxburgh having 
neglected to represent sections of the ovary in his plate, and passed over, in his description, both 
it and the mode of dehiscence of the capsule, so that it is now impossible to say to which sub- 
tribe it belongs. De Candolle somewhat doubtfully places it in his second sub-tribe ( Catalpece J, 
but to me it appears more justly referable to the other, and seems nearly allied to Aatianthua^ a 
Mexican genus, having, like it, a thick septum. In Heterophragmay the septum is thicker in the 
middle, reaching to each side of the capsule, but the insertion of the seed seems to be marginal, 
similar to those of CaloaantheSy an Indian genus nearly allied to Astianthus. This is of course con- 
jecture, but which seems strengthened bw Roxburgh’s figure which corresponds pretty well with 
that of Caloaanthea, The plant I have selected to illustrate the order ( Spathodea adenophylla )y 
differs somewhat from the character of the genus in the form of the calyx, and the septum of 
the capsule is coriaceous, not spongy, the more usual form. In the additional plate (No. 161-b. 
fig. 2) two sections of the ovary of Caloaanthea are given, one from a young flower-bud, some 
time before expansion, the other from a young fruit some days after the fall of the flower. 
They were both taken from the same specimen and will serve to show, to some extent, the changes 
which the fruit undergoes in its progress towards maturity. That plate was prepared for the 
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purpose, of showing in several species the origin of what I have called He spurious partition. 
The formation of a true partition or septum is shown in the lower fig. of No. 3, and in No. k 
In these examples the iiiflexecl margins of the carpels actually meet in the centre and coalesce, 
forming a single placenta in the axis. In all the others the placenta? are parietal with a process 
stretching from the one to the other, which, as shown in the upper figure of No. 2, enlarges with 
the fruit and becomes the septum. But the placenta? do not enlarge in the same way, they r(»n- 
tinue parietal throughout, hence the seed in the nearly mature capsule are always found attached 
to the sides of the capsule along the edge of the partition and covering it with their broad wingn. 
Such being the position of parts it results, that it is an error to describe the position of the 
placentae as axile, and to assume that “the central or axile position of the placenta is an 
indispensable character of this natural order.'' It equally follows that Eceremocnrpvs is only 
exceptional to the extent of wanting the spurious partition, shown to exist in nearly all the 
others, not in regard to its i)arietal placeiitation. 


EXPLANATION OF PLATE lfi0-4»l. 


Spathodea adcnophplla (Wall. Alph. DC.). 

1. 2. Flowering branch and ripe capsule. 

3. Flower-bud. 

4. Corolla split open. 

,5. Stamens, back and front views, 
fl. Calyx and ovary. 

7. Ovary cut transversely. 

8. Longitudinally. 


0. An ovary a little further advanced, divided in the 
line of future dehiscence, and opened to show more 
clearly the parietal placentation. 

10. A portion of 2 placentas detached from the capsule. 

11. A detached seed. 

12. Same, testa removed, cotyledons in situ. 

13. A cotyledon and plumule seen from within. 

14. Section of a mature capsule after dehiscence had 
commenced. 


EXPLANATION OF PLATE IGl-b. 

1. Bignonia xylocarpa (Roxb.). G. Milliiigtonia hortenses (Linn, pi.) 

2. Calosanthes Indica (Blume, DC.). 7. Tecoma capensis (Lind.). 

3. Spathodea, species undermentioned. 8. Tecoma Jasminoides (Lmd.). 

4. Sterospermum Checonoides (DC.). 9. Pajanelia Rheedii (R. W.). 

5. Bignonia amaena (Wall, an Spathodaaa ? DC.). 


Sub-order Scheebeuet.. R. W. 

Under Jasmineaa I alluded to the genus Schrehera^ referred by Alph. De Candolle and 
Fenzl to that order on the faith of Roxburgh's incorrect figure and imperfect description, but 
whose aflSnity with it I doubted. It had hitherto been placed in Bignoniacea\ While writing 
the article Bignoniaceae, I reexamined the plant with more attention and had a drawing, and as 
careful an analysis as my rather imperfect materials enabled me to make, prepared. This exami- 
nation has tended to confirm my former conjectures as to its being distinct from Jaaminew^ and 
Bignonal in its characters, but distinguished from all the genuine members of that group by its 
regular corolla and diandrous flowers. In these respects it approaches some Acanthacea* 
as well as in its 2-valved, 2-celled capsules, the dehiscence of which is in accordance with those 
of that family, that is, loculicidal with contrary partitions. It however differs in its arborious 
habit, compound leaves, winged, pendulous seed, and plicate or sub-chrysoloid, fleshy cotyledons. 
Towards PedaliacecB it stands in nearly the same relationship as towards AcanthacecBy but does 
not enter that order ; neither will it enter Bignoniacecc^ though approaching it in so many 
points as to have led to its being hitherto placed in that order, and, to my mind, more naturally 
than it now is in JasminecB^ to which it has been removed on account of its diandrous flowers, 
and supposed erect seed. The flowers correspond but not the position of the seed ; and the ca}>- 
sule, bom as to stnicture and dehiscence, is so remote from that fruit of Jasminese as altogether to 
over-balance the single character of diandrous flowers in a didynainous order, in which the 
abortion of at least one stamen is so constant. Taking this view of its affinities, I have finally 
determined to leave it in the Bignonal group, raising it for the present to the rank of a sub- 
order only, until it h|U9 been better examined, or perhaps, now that its structure is better known, 
relations are found to raise it and them to the first rank. 

Ff 
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Character of tM Sub-order, Calyx tubular, persistent, 5-lobed, at first slightly, afterwards 
more distinctly two-lipped (owing to the enlarging ovary splitting it on each side). Corolla 
hypogynous, monopetalous, salver-shaped; tube cylindrical; limb spreading, 5-7-lobed (lobes 
obovate, cuniate, sub-emarginate). Stamens 2, inserted within the tube, incluse; filaments short ; 
anthers oblong, 2-celled; cells parallel, contiguous, dehiscing longitudinally. Ovary free, 2-eelIed ; 
ovules 4 in each cell, pendulous from near the apex of the septum. Style about the length of 
the tube ; stigma bifid. Capsule obovate, cuniate, very obtuse above, hard, rough, woody, 2-cell- 
ed, dehiscing loculicidally (through the middle of the partition as in Acanthacece\ valves septife- 
rous. Seed 4 in each cell, pendulous from the apex, oblong, ending below in a long sub-lanceo- 
late wing ; testa smooth, endoplura somewhat thick, spongy, embryo exalbuminous, radicle short, 
next the hilum, cotyledons oblong, fleshy, longitudinally plaited. — A tree with opposite, exstipu- 
late, pinnate leaves, trichotomous panicles, minute bracts. ^^Flowers small, variegated, white and 
brown, fragrant, especially during the night.’^ Roxb. 

Roxburgh’s specimens were from the Circars. Those from which the accompanying draw- 
ings were made, 1 gathered in Mysore, and I can recall having once seen the tree on the eastern 
slopes of the Neilgherries, below Kotergherry, but not in flower. I never, so far as I can now 
recollect, met with it growing in the Circars in the jungles of which it would, from Roxburgh’s 
account, appear to abound. It is rare in Southern India. 

analysis of the ovary (Plate 162) is less perfect than I could have wished, owing to 
ne: all the flowers on my solitary specimen being injured by insects; I had, therefore, to use 

young fruit, of the size represented, fig. 7, from which the figures 8, 9, 10 and 11 were taken. 

Further explanation of that plate seemes scarcely necessary, beyond merely remarking that 
No. 15 is the cotyledons denuded of their covering, and 16, a cross section of a full-grown seed, 
showing the thickness of the endoplura and plaited cotyledons. 

CXII.— PEDALIACEAE. 

This small order of herbaceous plants was first indicated in 1810 by Mr. Brown in his 
Prodromus. It has since been enlarged by the addition of the section Sesameoe^ which, so far 
as I understand his observation under the ordinal character, he did not intend to include, 
but which seems better placed here than in Bignoniacece^ in which Endlicher has stationed it. 
De Candolle adopted the order under the name of Seaameoc including the original Pedalinece as a 
tribe in place of the primary order, a proceeding which has not been adopted by other authors. 
It is a curious order and, unless examined at a very early stage, before the corolla exceeds the 
length of the calyx, can scarcely be correctly understood. At that early stage the ovary is 
one-celled, with 2 or 4 rows of ovules, but as it advances it becomes, by the growth of partitions, 
divided into 2 or 4 cells. Two genera only are natives of India, Seaamum and Pedalium^ the 
ovary of the former, at the period of impregnation, having 4, the latter 2 cells. The ovary in 
both genera is composed of 2 carpels, placed anterior and posterior to the axis. At the above 
mentioned early sta^e, the carpels of the former are each furnished within on the back with a 
thickened line, the dorsal nerve, which, as the ovary enlarges, extends to the centre forming a 
spurious partition, as in Bignoniacece^ having like them a row of seed lyi^ on each side. By this 
secondary process the ovary becomes 4-ceried all except the point. The difficulty of under- 
standing the true structure is afterwards increased by the firm union of the two carpels, and the 
loculicidal dehiscence of the mature capsule through the middle of the spurious partition, 
presenting the wpearance of right and left carpels and septicidal dehiscence. The placentae 
of the 4 edges of the 2 carpels usually meet and adhere in the centre, forming a 4-8ided column 
easiW separable (like the placenta of Bignoniaceae), with a row of seed on each angle. That this 
4-siaed placenta is thus mimed, I have ascertained from occasionally finding it split along the 
middle (the placenta of each carpel not having adhered to the opnosite one), thus showing its 
compound structure. The structure of Pedalium is similar in kina but wanting the thickening 
in the middle of the carpels, remains 2-celled, and the 4-8ided capsule, becoming hard and woody, 
is indehiscent, and the angles furnished with 4 strong spines; presenting, when cut across, a most 
inexplicable appearance, one being altogether at a loss how to account for the production of 
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the spines. Other genera of this small order are even more inexplicable than this, unless 
examined at a similarly early stage of their development. These 1 pass unnoticed, not being 
Indian plants. 


Character of the Order. Calyx equally 5-lobed. Corolla monopetalous, hypogynous, 
irregular, throat ventricose, limb bilabiate, the limb subvalvate in aestivation. Disk hypo^ynous, 
fleshy, or sometimes glandular. Stamens included within the tube, didynamous, with the 
rudiment of a fifth. Anthers adnate, 2-celled; connective articulated with the filament, slightly 
prolonged beyond the colls, glandular at the point. Ovary seated on a glandular disk, fornaed 
of 2 carpellary leaves, anterior and posterior as regards the axis, at first 1-cdled afterwards divided 
into 2-4 or 6 spurious cells. Style 1, simple, stigma bilamellate. Fruit capsular or drupaceous, 
dehiscent or indehiscent, few- or many-seeded; seed (in Scaamum attached to an easily separable, 
4-sided, central placenta) winged or wingless, exalbuminous, embryo straight; cotyledons 
plano-convex, longer than the radicle. Herbaceous plants, often with soft texture and heavj^ 
smell, covered with glandular hairs or quaternary vesicles. Leaves opposite or alternate, undi- 
vided or lobed, without stipules. Flowers axillary, solitary or clustered, usually large, turmshed, 
in many cases, with conspicuous bracts, sometimes with glands on the pedicels. 


Affinities. These plants seem closely allied to Bignoniacecr, a point on which all 
Botanists appear to be agreed. Lindlcy remarks that the only real differences that can be 
found between them and Bignonals consist in their parietal placentie, their wingless or nearly wing- 
less seeds, which in most cases are definite, and sometimes m their woody lobed placenta-, winch 
spread and divide variously in the inside of the pericarp, so as to produce an apparently 4- or 
6-celled fruit, out of a 1 -celled ovary. He further well remarks, “It is not a little remarkable 
that such observers as De Candolle (Prod. 8. 249) and Endlicher, (Linncea 7. 8) should suppose 
the fruit of this order, to bo formed out of 5 or 4 carpels, a statement entirely opposed to both 
theory and fact, it being really composed of an anterior and posterior carpel, exactly as that of 
the other orders of this^ present Alliance.” As regards the alleged difference of placentation, tlie 
case is not clearly made out ; on the contrary, I am disposed to 

if not quite, similar in kind in both orders, and as regards the seed, the gonus^ Sesamoptens 
is separated from Sesamum, mainly on that character, “semcna compressa ala niembrancea 
clneta ” DC. The diiferences, therefore, between the two orders seem to be very slight , habit 
having, apparently, as much to do with their separation as structure. 

Geogbaphical Distribution. The few species appertaining to this order, about 25 
or 30 are all tropical or sub-tropical, but very widely diffused over the world. In Africa they 
1st nleZs, but America, Asia, and Australia all have their species; five or six are 

natives of India. 

PaoPEBTiEs AND UsES. The gingUic oil of India is obtained from the seed of Sesamum 
MdiTC Srin rneraluseamonlthe natives, when fresh, as an eating oil. 1 he le^aves of 

«.»re.ri.«d.r ».t» in which they nr. ngUnlcd lh,ck nnd muci- 

la/nou8, and are therefore in some repute as demulcents and refrigerants in ardor unn . 

« n , . nvn «;piiTiFs The onlv species on which I can venture to offer any 

Remarks on (Jenera p7 “® , uublished a very good figure in 1705, upwards 

IfcttVremaricin'gf^^^^^ 

notis cum Torema Jsiattca. (. .) Snreiieel confirmed his opinion by adopting it and 

restoredittoitsplaceinthe genus ; and m considerable 

.dDitlinf the into to preWnm. R.u,=« WUId, 

surDriselfoundit thus entered in DC. SB uncommon on the sands behind 

on the gteund, U veyhtont. 
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with small, roundish, crenato-dentate leaves, and rather large, brownish-purple flowers. Sesa- 
mum luteum^ Retz, is still looked upon as an imperfectly known plant, as it does not appear 
to have been found since he described it. 


EXPLANATION OF PLATE 163. 


Sesamum Jndicutn (DC.). 

1. A small flowering plant, natural size. 

2. A very young flower-bud. 

3. A flower more advanced. 

4. One full blown. 5. Corolla split open. 

(). Anthers, apiculate. 

7. Corolla of flg. 2 detached and split open. 

8. Ovary of fig. 2 cut transversely. 

li. Ovary and calyx of an expanded flower, 

10. Ovary detached and slightly magnified. 

11. 12. Cut longitudinally and transversely, in 12 a 
little stretched to show the origin of the spurious 
dissepiment. 


13. Mature capsules. 

14. Capsule in the state of dehiscence. 

15. One valve of the capsule with the seed and spu- 
rious partition in situ, showing the last free from the 
intermediate true partition. 

16. Ripe capsule cut transversely. 

17. A portion of the placentse which separates after 
shedding the seed. 

18. A ripe seed. 

19. The same cut across. 

20. Detached embryo. 


CXIIL— ACANTHACEJ^. 

This order was first indicated by Jussieu, but was at that time so little known that seven 
genera were found sufficient to include all the then known species. Brown subsequently added 
a few, as did Willdenow and others; but still, in 1830, when Bartling published his list, they 
scarcely amounted to 20. About that time Dr. Wallich placed the Indian division of the 
order in the hands of Professor Nees Von Esenbeck for description, when he, after an elaborate 
examination, raised the number for the Indian species alone to 56 ; and in 1840, when Endlicher's 
Genera Plantarum was completed, the number was raised to 80. In 1847 Nees published in DC.’s 
Prodromus a monograph of the whole order, which embraces 165 genera and about 1500 species. 
In this generally most masterly production he has on some occasions, perhaps, drawn the lines 
of demarcation between some of his genera too fine, rendering it probable that some of them 
may require to bo reduced ; but on other occasions it seems equally probable that others may 
and will be divided. But be that as it may, this order furnishes a striking instance of the rapid 
advances now making in botany, and of the wonderful impulse which has, within the last 20 
years, been given to this branch of science. To the Indian Botanist this is an interesting, but 
diflicult, order, owing to the number of indigenous species, which are found in all parts of the 
country and in nearly all situations, inhabiting alike the marsh and most arid ground, the sea 
beach, and the tops of the highest mountains. 

Characteu of the Order. Calyx pentamerous, the odd sepal posterior, sometimes the 
two anterior ones united, hence 4- or 5-divided, sometimes, but rarely, nearly obsolete, entire or 
several toothed. Corolla monopetalous, hypogynous, 5-cleft, the segments alternate with the 
sepals ; limb usually bilabiate, but sometimes regular, 5-lobcd, contorted in aestivation. Stamens 
inserted on the tube at difierent heights, sometimes near the base, about the middle, or on the 
throat, either didynamous, the 5th rudimentary or altogether wanting, or often only two anther- 
iferous; filaments filiform, sometimes united by pairs at the base, or even monadelphous ; two- 
or sometimes one-celled, cells contiguous, parallel or superposed, or variously divaricated, 
occasionally one of them sterile, dehiscing longitudinally. Ovary free, dicarpellary, two-celled, 
the septum formed of the inflexed margins of the carpels, either complete (meeting in the axis) 
or somewhat incomplete ; cells anticous and posticous with respect to the axis of inflorescence, 
often spuriously stipitate from the obliteration of the lower half of the cells, sometimes rostrate 
at the apex. Ovules 1-2 or several in each cell, sessile or borne on processes of the parietal 
placenta ; style terminal, filiform, simple ; stigma entire or 2-lobed. Capsule 2-celled, of various 
consistence, unguiculate or rostrate, bursting elastically; dissepiment opposite the valves, 
separating in two pieces through the axis (the middle sometimes open), usually adnate to the 
valves, but sometimes separating firom them. Seeds usually compressed, 1-2 or several in each 
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cell, attached to ciip-shaped, subulate or hooked processes (retinacula) of the placenta; tesla 
coriaceous, fibrous or loose, often tuberculate, sometimes pilose; albumen none; embryo 
curved or straight ; cotyledons large, roundish ; radicle taper, descending and at the same time 
centripetal, curved or straight. — Herbaceous plants or shrubs; stem and branches iiodoscly 
jointed; hairs when present simple, capitate or jointed; leaves often beset with white hair- 
like lines (lineoles) under the epidermis which, after breaking the cutula, effervesce on the appli- 
cation of an acid. Leaves opposite or, rarely, in fours cxstipulate, entire or serrated, rarely 
showing a tendency to become lobed, sometimes in unequal pairs. Inflorescence terminal oV 
axillary, in spikes, racemes, fascicles, or panicles. Flowers usually opposite on the spikes, or 
sometimes alternate, furnished with 3 bracts, of which the lateral pair are now and then defi- 
cient; bracts often large and foliaceous, and then the calyx is usually much diminished in size. — 
This large and complex order is essentially distinguished from all others by its elastic, 2-vaIved 
capsules and retinacula or placentary processes to which the seeds are so gcnernlly attached . 
for it may truly be said that by these alone it is separated from all others, though it must at 
the same time be admitted they are not altogether without exceptions; these hov\ ever are s(> 
few as hardly to militate against the general rule. 

Affinities. I have placed this order next Pednliacccp (at the end of the Bignonal group) 
as forming, through Sesamum^ an almost direct transition to tliat group of orders. Acanthaveev 
certainly want the spurious partition which divides the 2-celled ovary and capsule of Sesamum 
into a 4-celled fruit ; and Sesamum is, in like manner, deficient in the retinacula, so remarkable 
in this family, but otherwise the capsules are very similar; in both the dehiscence is contrary 
or through the axis of the septum which remains attached partly to both valves; in both the seed 
are arranged in two rows in the cells and are exalbuminons ; and, as regards the flowers, it is 
almost impossible to draw distinctions in a family where almost every form and variation are 
to be met with, but in both they are irregular. Pedaliacece and Acanthacecc being thus closely 
allied, it follows that the nearest affinities of Acanfhareejp are Bignoniacecr^ on the one side, ami 
Pedalincece on the other, to w'hich I would add Schrebererr^ which I now view as the type of 
an order, but for the present reduce to a sub-order appertaining to this group. Formerly 
Ananthacece were considered rather nearly allied to SvrnpkulnriacefPy but from which they are 
removed by their parietal, not axile, placeiitation and exalbuminous seed. But though these 
two great orders of irregular flowered plants are thus kept distinct by characters, they occa- 
sionally 80 far interblend in habit that they might, but for the fructification, be mistaken for each 
other. Hence, having the characters of the Bignonal set of orders strongly marked, and to 
some extent the habit of Scrophulariacece, they seem to occiijiy a suitable station here, as form- 
ing the connecting link between them. 

Geographical Distribution. This is a, peculiarly, tropical order, for, though not con- 
fined to the tropics, they rarely extend beyond the warm regions bordering them. Two or three 
are found in Southern Europe and North America, and some in Australia. In India, tropical 
America, and Africa, they abound. In the Indian peninsula the proportion of Aranthavecp 
equals or perhaps exceeds, in the number of its species, most other dicotyledonous orders ; 
Legumenosce^ and perhaps Composifop, being, I fancy, almost the only ones by which it is, to any 
considerable extent, exceeded. As regards Southern India, I suspect species of the Acanthacecc 
are about as numerous as those of Compositce. They are found in all soils and situations, 
wet and dry, in shade and exposed to the strongest light, and equally on the sea shore and tops 
of our highest mountains : they are numerous on the highest ranges of the Neilgherries. Their 
forms are equally variable, ranging from very minute herbs up to moderate sized shrubs. 

Properties and Uses. Tbese are not important. Some, such as Andrographis panwiilnfa 
(Justicia Lin), or Create possess medicinal properties of considerable energy, the plant named 
being intensely bitter and as such used, either singly or in combination, as a tonic. Some are 
used in the arts as dyes, and several are roost deservedly admitted into the parterre, as affording 
most ornamental subjects for the garden and flower border. But more generally they can at 
best be designated as weeds, having neither use nor beauty to recommend them to our attention. 

Gg 
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Remarks on Genera and Species. Under this head there is considerable scope for 
observation, and were such desirable, I think I could easily adduce several instances vrhere it 
will be found the genera are unnecessarily multiplied, and characters, which would have served 
to distinguish the limits of one genus, virtually lost by being divided among two or more. But 
while I thus question the goodness of several of Professor Nees' genera, I must at the same 
time admit that the difficulty of defining the limits of genera in an order so exceedingly natural, 
is always very great, and that had Nees never written another article on Botany than that 
monograph, he would still have rendered such a service to the science of plants, as might well 
suffice to immortalize his name as one of the brightest ornaments of the long list of those 
who have contributed to advance our knowledge of the Vegetable Kingdom. 

He divides the order into 2 sub-orders and 11 tribes. These latter, unavoidably, sometimes 
run into each other so as to render their limitation almost impossible ; but as all of them have 
Indian representatives, I shall endeavour, as far us possible, to aid those who may be desirous of 
studying the order in recognizing them, by giving analized figures of at least one genus of each; 
and I may here mention that upwards of 100 species are figured in my leones, for the most 
part accompanied with copious analyses of the parts of fructification. 

The following is Professor Nees’ Conspectus of the tribes. 


Sub-order Anechmatacantheac. 

Seed not supported on retinacula* 

Tribe I. THONBERotEjE. Seeds few, in a thick capsule : attached to a cup-shaped process of the placenta in 
place of to a retinaculum. 

Tribe II. NELsorriEJE. Capsule many-seeded. Seed small, attached to a bairlike funiculus. 

Sub-order Echmatac anther. 

Seeds supported on hooked processes (retinacula^ 

Tribe III. HroKOPaiLEA. Calyx 5-cleft. Corolla ringent. Stamens 4, didynamous, rarely only 2 fertile; cells 
of tile anthers parallel. Capsule narrow, many-seeded from the base. 

Tribe IV. Ruellieje. Calyx 5-cleft. Corolla sub-regular, scarcely two-lipped, tubular, funnel-shaped or sub- 
companulate. Stamens 4, didynamous, one pair oiten much shorter, sometimes 2 by abortion; cells of 
anthers parallel. Capsule 2-4- or many-seeded, usually contracted at the base. Flowers axillary, typically 
cymose, or solitary by abortion, usually bibracteolate, sometimes racemose ; racemes secund. 

Tribe v. BARLERiEin. Calyx 4-parted, lacineae unequal or 2-lipped. Corolla funnel-shaped, or 2-lipped. 
Stamens 4, inserted into the apex of the tube, didynamous, one pair very short or wanting by abortion; cells 
of the anthers parallel. Capsule 4-seeded at the base. Flowers axillary, cymulose, bibracteolate secund. 

Tribe VI. Acanthexi. Calyx 4-parted, segments unequal. Corolla 1-lipped, tube cartilaginous. Stamens 4, didy- 
namous; anthers 1-celled capsule 4-8eeded at the base. Flowers spicate bracteate and bracteolate. 

Tribe Vll. Aphelanorej:. Calyx 5-parted, regular. Corolla bilabiate or ringent, or somewhat regular, infundi- 
buliform. Stamens 4, nearly equal ; anthers 1-cclled, narrow. Capsule 4-8eeded from the base, or in the 
middle. Flowers spiked bracteate and bracteolate. 

Tribe VIIL Gendarvssejc. Calyx usually deeply 5-clcft, regular, the dorsal lobe sometimes smaller or wanting. 
Corolla bilabiate or ringent. Stamens inserted on the base of the tube, either 4, didynamous, or 2 ; anthers 
2-celled ; cells parallel or separate, muticous or spurred at the base, sometimes 1-celled, capsule narrow, 
compressed, sterile at the base, 2- or several-seeded above. Flowers axillary, sessile or sub-sessile, spiked 
or racemose. Bracts and bracteoles various. 

Tribe IX. Erantheme^. Calyx 5-cleft, regular. Corolla salver-shaped, limb regular or sub-bilabiate, tube long. 
Stamens 2, perfect, inserted on the apex of the tube; anthers 2-celled; cells parallel. Capsule nanow 
and sterile to about the middle, 4-seeded. Flowers axillary, sessile or spicate. 

Tribe X. Diclepterejk. Calyx 5-parted, regular. Corolla either bilabiate or infund ibuliform, with a regular limb. 
Stamens usually 2, sometimes 4, didynamous; anthers 2-celled, cells either parallel or one above the other; 
sometimes 1 -celled. Capsule with 2 or 4 seed, about the middle the partition, sometimes separating with 
elasticity from the valves. Flowers collected into one or several-flowered, involucrate, peduncled, axillary, 
typically cymose, capitula. Cymes becoming, by evolution, racemose. Involucre leaves often two-valved 
at the apex. 

Tribe XI. Androoraphideje. Calyx 5-cleft, regular. Corolla bilabiate or ringent, stamens 2; lower cell of the 
anthers bearded or wooly, sometimes obliterated by the wool*, capsules depressed, many-seeded from the 
base. Flowers axillary, solitary or racemose. 

^ This Btatemont rests on an error of observation ; fig. 12, plate 164-b, is one of plants said to have the lower 

cell of the anther obliterated by wool, whereas both cells are perfect, and the tuft of wool borne on the back of 

the anther. 
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EXPLANATION OP PLATE 164. 


1. Barleria involucraUt^ flowering branch, 

2. Corolla iplit open, stamens in situ. 

3. Back and front views of the large anther. 

4. Calyx and ovary. 

5. Detached ovary. 

6. and 7. Cut transversely and longitudinally. 
8. A half-grown capsule. 


9. 10. Cut transversely and longitudinally, showing 
two of the young seed in situ. 

11. A full-grown capsule with the persistent calyx. 

12. The same detached. 

13. In the state of dehiscence. 

14. A detached seed with its retinaculum. 


EXPLANATION OF PLATE 164-b. 


1. Thunbergiese. Meyenia Haviayniana, (Nees.) 

2. Nelsoniess. Ebermaiera glauca* (Nees.) 

3. Hygrophilem. Hemiadephis polysmrma* (Nees.) 

4. Ruellien. Endopogon v&sicolor (R. W.), and Stro- 
bUanthus aessilia. (Nees.) 

5. Barleriese. Lepidagalhia criatata* (Willd.) 

6. Acanthe®. Blepharia Boerhaav\folta. (Juss.) 


7. Aphelandre®. Croaaandra axiUaria* (Nees.) 

8. Gendarusse®. GendaniaaaTyanquebar€naia.{Net9.) 

9. Erantlieme® Rhinacanihua communia, (Nees.) 

10. Dicliptere®. Didipitra bivdvia, (Juss.) 

11. Andrographide®. Andrographialobtlxoidka, (R.W. 
Eriantliera lobelioides. Nees.) 


CXIV.— SCROPHULARIACEAS. 

This 18 an order of great extent, including about 180 genera and 2000 species of plants. 
It was first indicated by Jussieu, but divided by him into two orders, Scrophulnriew KnA Pedicnla- 
res^ orders which, at their e.xtreme points, seem sufficiently distinct, but which, when compared 
throughout, are found to interblcnd at so many points as to render separation unadvisablo ; hence 
nearly all Botanists are now agreed on the propriety of uniting them. 

The essential characteristics of the order are, corolla monopetalous, usually more or less 
irregular: stamens two or 4, didynamous: ovary free, 2-celled w'ith axile placentae: capsule 
2-valved : seed numerous, minute, albuminous. In an order of such vast extent there must of 
course be various exceptions to these marks, but I fancy it may be safely stated that no plant in 
which they meet, belongs to any other order. Two others, however, do occasionally become so far 
interblended, at certain points, as to render their discrimination difficult ; though in reality the 
three orders are all essentially distinct, and for the most part easily distinguishable : the two to 
which T allude are Orohanchncecs and Solanoceae, 

The former is distinguished by its one-celled ovary and parietal, inflexed placenta?, aided 
by the very remarkable habit of the plants; the latter by its regular, plicate corolla, and 5 
fertile stamens. Boundaries so fine as these are of course easily overstepped ; hence, in the one 
case, we find Ilarveya and Aulayn, Cape genera, referred by some to Scrophulariacear, and by 
others to OrobtiHchatjccc* I coincide with those who adopt the latter^ view, though in 
Orobanchoides we have a true Scrophulariiious plant, with the jjarasitic character and habit of 
Orobanchacew. And in the otlier case, Verbascum and Cdda are by many referred to Solan- 
acce, whose essential character is to have regular, pentandrous flowers, free, 2-celled, superior 
ovaries, with axile placentation. As regards the corolla, in Scrophul^riamif, tlicre seems no end 
to its variations. In Veronica it is nearly regular; while in Lady s Slipper, Snap-dragon, and 
Larkspur, it is most irregular. I copy from Mr. IJeiitham’s monograph of the order, m 
Do Candolle’s Prodromus, the following— 


Character of the Ohder. Flowers hermaphrodite, usually irregular. Calyx free, persis- 
tent, 6-4 merous. Corolla monopetalous, hypogynous, pentamerous, or by union of the upper 
lobes, tetramerous, rarely G-7 merous or, by the union of the lobes, 2-lipped ; instiyation lilahiate 
or irregularly imbricate, the upper lobes either exterior or within, very rarely, m some of the 
diandrous or didynamous genera, plicate. Stamens inserted on the corolla, alternate with its 
lobes the upper one very often, and sometimes also the two anticous or posticous, sterile, or 
deficient the ^remaining ones usually in equal pairs; anthers 2-cel ed, either confluent or dimidi- 
ateirontcelled cells ihisem^ longitudinally. Ovary free, 2-celled; ovules numerous in each 

celh^inserted near the axis of the partition, anatropous or ® fariou^ 

bifid, the stigmatic portion slender or thickened, entire, or 2-lobed. Fruit capsular with variou 
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dehiecence or rarely baccate. Placental, either eeparating* during dehiscence, or variously nnited 
between themselves, or with the margins of the valves, or with the central column. Seeds 
albuminous; with the embrjo straight, or rarely curved; sometimes indefinite with the radicle 
directed to the hilum ; sometimes few or definite with the hihim more or less lateral, and the 
radicle directed to the apex of the fruit. — Herbs, undershrubs or shrubs; lower leaves opposite or 
whorld, the upper ones alternate, sometimes all opposite or all alternate, venation and clothing 
very variable; stipules, usually, none. Flowers axillary or racemose, rarely spiked: peduncles 
opposite or alternate, sometimes simple, 1-flowered, sometimes many-flowered in dichotomous 
cymes. Bracts 2, opposite at the ramifications of the cymes, solitary under the pedicels, no 
bracteoles on the pedicels, or 1-2 alternate, or 2 opposite under the calyx: two opposite, on a 1- 
flowered peduncle, indicates a cyme reduced to a single flower. 

Affinities. ^ On this head Botanists seem generally pretty well agreed, nearly all the 
more recent expositors of the natural arrangement associating this order with those immediately 
preceding. Eudlicher forms of them his class Personatce: Lindley’s Bignonal alliance is, with 
the exception of Orohanchacece^ composed of the same series of orders, and Meisner’s class ; 
Labiatiflore^ includes them and the other labiate-flowered orders. All of them however exclude 
SolanacecB from their respective groups, though so nearly associated by characters that Mr. 
Bentham finds some of the genera can only be excluded by artificial characters, generally 
esteemed of inferior importance. This exclusion rests on the circumstance of SolanaceiE having 
symmetrical, pentamerous flowers, while all the others have them unsymmetrical ; thus pre- 
senting perhaps one of the best proofs that can be adduced of the importance of variations of 
the floral structure in the formation, not of single orders but of groups of orders, where 
individual variations become overlooked or lost in the mass and reduced to their proper level, 
that of generic or sectional value. Endlicher’s 36th class of Tuhiflorece embraces a group of 
regular-flowered orders, at the end of which he places Solanaceos ; while ScrophulariacecB stands 
at the head of his 37th, thus placing these two very nearly allied orders next to 

each other while still preserving the distinction which the marked difference in floral structure 
furnishes. This arrangement 1 look upon as one of the best yet proposed, since the two orders 
very nearly coincide in the structure of their ovaries, fruit, and seed, while essentially differing 
in their flowers. 

Gkooraphical Distribution. Few orders have a more extended distribution than this, 
no part of the world, between Melville Island and Terra del Fuego, being without them. In 
Europe and North America they abound, and are, if not positively common, yet everywhere to 
be met with in India, but most frequently in wet or marshy ground. The number of species 
found in India is, however, inconsiderable, in comparison with the frequency of individuals of 
each species. They however are found equally in the marsh, on the most arid plains, and on 
the cool tops of the highest mountains, exposed to the full blaze of the sun and the deep shade 
of the forest. 

Properties and Uses. These are not important except in the case of Digitalis, the 
properties of which are very peculiar and, as a remedial agent in some forms of disease, very 
important. Acrimony and bitterness are qualities not unfrequently met with in species of this 
order, and in such intensity as to cause, when carelessly administered, violent vomiting and 
catharsis. Of the Indian species, one has got credit for being a remedy in cases of Diabetes. 
I'he evidence on which this statement rests is, it must be confessed, rather inconclusive, but as 
Diabetes is the most intractable of diseases, and at the same time allows ample time for trying 
remedies, I have selected that species for illustrating the order, in the hope, that, by making it 
known, its qualities may be brought to the test of well-conducted experiment. The plant is a 
native of Mysore and Balaghaut provinces, grows among long grass or bushes up which it climbs, 
spreading, in the former case, to the extent of several feet sll round the root. The specimens 
from which the accompanying drawing was made, I gathered on the top of the Copper Mountains 
at Beliary, in October and November, twiniiig among tofts of grase. 
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Though thus sparingly employed for medicinal or economical purposes; several find favour 
with amateurs of fine flowers, and well deserve this distinction. 

Rs: MARKS ON Gekkra and Species. In orders of such vast extent it is impossible, by 
any amount of reinarks, for which 1 could find space in this work, to convey an adequate concept 
tion of its peculiarites. 1 shall, therefore, here, us in some preceding instances, endeavour to do 
so by means of the pencil rather than by the pen, and with that view' give, as illustration^ 
of each of Mr. Bentham‘*s tribes, natives of India, figures of the flow'ers and analyses generally 
of the generic characters of one or more genera of each tribe, 'rhese 1 conceive* will be more 
useful and instructive to the student than better looking, but much easier executed figures of 
three or four species, however well selected or graphically executed. 

The following is Mr. Benthanrs synopnis of the characters of the tribes into which he huN 
distributed the genera of this extensive and difficult order. I give tlie conspectus comjdete, but 
will only illustrate those having Indian representatives. 


COJ^SPECTUS OF THE TRIBES. 


Rub-order Sctlpiglosstde.e. 

Tribe I. SapiglossesB. ^Estivation of the corolla plicate or imbricato-bilabiate, the posterior lip (as regards 
the primary axis) exterior with the sinuses often plicate. Inflorescence at first centrifugal. 

Rub-order ANTKnHHiNii)E.f:. 

^Estivation of the corolla imbricato-bilabiate the posterior lip exterior. Inflorescence either centripetal 
or compound, the divisions forming centrifugal cymes (cymes sometimes reduced to a single flower on a 
jointed peduncle with two opposite bracts) the primary one a centripetal thirse. 

Tribe ll. Calckolarixj:. Corolla 2-lobed, lobes entire, concave. Calyx valvately 4-lobed. Inflorescence com- 
pound. Leaves opposite or whorld. 

Tribe III. Verbasceje. Corolla rotate, two-lipped, lobes flat, efossulate. Stamens declinate. Inflorescence 
centripetal, uniform. Loaves alternate. 

Tribe IV. Hemiueridra:. Corolla rotate or rarely tubular [i, e. a tube distinct from the limb] bilabiate, with 
a saccate or calcarate fossula. Capsule 3-valved. Inflorescence centripetal, uniform. Leaves, the lower 
ones at least, opposite or whorld. 

Tribe V. Antirrhineje. Corolla tubular, often saccate or spurred. Capsule opening by pores. Inflorescence 
centripetal, uniform. Leaves, the lower ones at least, opposite or whorld. 

Tribe VI. CiiELONEir.. Corolla tubular, neither saccate nor spurred. Capsule 2-4-valved (rarely baccate or 
indehiscent). Segments of the calyx imbricate in aestivation. Inflorescence compound. 

Tribe VII. Escobedieje. Corolla tubular, neither saccate nor spurred. Capsule 2-valved. Calyx large, val- 
vate in »8tivation. Inflorescence centripetal, peduncles with opposite bracts. Leaves, the lower ones 
at least, opposite. 

Tribe VIII. Gratioleje. Corolla tubular, rarely (in Sphenandra) subrotate, neither saccate nor calcarate. Cap- 
sule 2-valved, rarely indehiscent. Segments of the calyx imbricate in aistivatioii. Inflorescence centripetal, 
uniform, rarely irregularly compound. 


Sub-order Rhinantiiipf/E. 

AiStivation of the corolla imbricate, the posterior lip never exterior. Inflorescence either centripetal or 
compound, or rarely (in a few Buddleias) centrifugal. — In the tribes 9 to 13, anthers always muticous; 
in the tribes 9 to 14, lobes of the corolla flat. , , . . . , . . 

Tribe IX. Sibthorpieje. Leaves alternate or with the flowers fascicled at the joints, rarely opposite, not con- 
nate, the floral ones oitlier conformable or the upper ones decreasing in size. Flowers axillary, solitary 
or fascicled, rarely cymose. 

Tribe X. Buddleiej;. Leaves opposite, connected by a membrane or transverse Ime. Flowers cymose or 

rarely solitary in the axils. * „ , . i i 

Tribe XI. Digitaleji. Inflorescence centripetal, racemose. Leaves all alternate, the lower ones petioled, 

Tribe xilf'^^RONicEJE. Inflorescence centripetal, racemose. Leaves, at least the inferior ones, opposite. Sta- 
niAna Anthers 2-celled. or by confluence one-celled. 

Tribe XIII. Buchnereje. Inflorescence centnpetd, racemose. Leaves, at least the lower ones, opposite. 

Stamens approximated by pairs, anthers dimidiately 1-celled- , ^ i o* 

Trib« XIV. Inflorescence centripetal, racemow. Leaves, at least the lower ones, o^osite. Su- 

aiens approximated by pairs. Anthers 2-ceUed, cells often 
Tribe XV. EkiPHRAsiiii. Inflorescence o 


concave, erect 


centripetal, racemose. The posterior lip of the corolla galiate or 

Hh 
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explanation of plate 16S* 


1. Linaria ramostssima, flowering branch, natural 
size. 

3. Detached flower. 

3. Detached corolla. 

4. Corolla split open, stamens in situ. 

5. Detached stamens, back and side views. 

6*. Calyx and ovary. 


7. a C^cuttfiomfMlytndkMigi^^ 

9. Mature capsule. 

10. Capsule dehiscing. 

11. A mature seed. ^ , 

12. Cut lengthwise, embryo in situ. 

13. Cut across. , , 

14. Detached embryo. All more or leas magnified. 


EXPLANATION OF PLATE 165-b. 

1. Verbasceae. Verbascum virgalum (Wither.), and 5. Buddleieae. Buddeia discolor^ (Roth.) 

Ctlsia Coromanddina, (Vahl.) 6. Buchnere®. Ranwhicarm lon^ora (Benth.) and 

2. Antirrhine®. v3?dirrAmum gtoucum. (J. E. Stocks.)* Striga orobanchoides, (Benth.) 

3. Gratiole®. Stemodia viacosa, (Roxb.) and Pepli- /. Gerardie®. Ceniranthera hiiptda (R. Br.) and Mi~ 

dium hum{fu3um, ( Delile.) crargeria Wighiii (Benth.) 

4. Sibthorpie®. Gloaaostigma apaihulatum. (Am.) 6. Euphrasie®. Pedicularis zeylanica, (Benth.) 


CXV.— SOLANACEiE. 

This large and interesting order was first defined by Jussieu. Subsequently Mr. Brown 
revised nd amended the ordinal character, suggesting that it might with propriety be divided 
by til' •• loval of certain genera which departed in some particulars from those he considered 
gonuii.. iiierabers, and associated under the designation of Solnnw verw. 

This suggestion has not been followed by succeeding writers ; hence the order is retained 
nearly in its original form, but greatly augmented. In character and also in habit it agrees in 
many points with Scrophulariacece^ and, through some of its genera, so closely, that the two orders 
almost interblend ; but still it must be admitted that they are really distinct, and almost always 
at once distinguishable by the regular pentandrous plicate corollas of Solanaceae^ in comparison 
with the irregular diandrous or didynamoiis flowers of Scrophulanacece, without reference to 
the embryo and seed. The ovary and fruit are much the same in both, that is, a 2-celled 
ovary with more or less perfectly axile placentae, and a capsular or baccate fruit; the latter form, 
however, being more frequent in the former order. Then, as regards their properties, they 
scarcely admit of comparison ; those of the one, ScrophulariaceCB^ being, with a few exceptions, 
nearly innocuous and comparatively valueless to man, while the other, Solanacece^ furnish some 
most powerful and valuable narcotics to the Physician, the far-famed Potatoe, as an esculent, 
to all classes of society, and the soothing Tobacco to the lover of quiet enjoyment. Generally 
speaking the products of vegetation of this order of plants are in a high degree narcotic and 
dangerous, a character from which the potatoe is not altogether exonerated though vastly 
weakened, somewhat on the same principle that blanched lettuce and cellery are deprived of 
their native poisonous qualities ; the potatoe tuber being in truth a blanched under ground stem, 
and thereby deprived of the acrid qualities of the family, still found however in the stems and 
fruit, in which, under the action of solar light, they arc to a considerable extent developed. 

Viewed simply in its botanical relations, this order does not occupy a prominent place either 
as regards the number of its genera or species. Lindley enumerates 60 genera as belonging to 
this family, 9 only of which are found in India. Of these, two are justly esteemed doubtful 
natives, namely Nicotiana and Lycopersicum (though both are naturalised), and one is now 
excluded from the order, reducing the number to six ; and one of these even, Hyoscyamw^ 
may perhaps be esteemed doubtful. 

^ While revising this sheet for the press 1 received a note from Mr. Stocks from which I quote the following 
passage regarding this species, 

“Antirrhinum glaucum (J.E.S.), figured from ray drawing, is A, papilumauum^Bvixm. FI. Ind. Pg. 131, plate 39, 
f. 2. Differt areliquis peculiar! calyce, d&c. Burmann’s plant does not seem to have been identified, and Mr. Bentham 
calls A. papilionaccum^ ^plants inceri generis’ in his table at the end of the genus. 1 only lately procured Burmann 
and was struck by the rather good likeness of my plant [my copy is defective and wants that plate, R. W.]. Vide also 
Griffith’s Afghan Journal, page 331, which, when corrected, may be read thus, and evidently refers to this plant which 
IS common in the line of hills where Griffith was. *A very curious plant (Antirrhinoid) was brought from the hills 
by Captain Sanders, singular in the inequality of the calyx and the great development of the postioous sepal.' 
The plant is figured No. 1459, of my loones. R. W. 
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.9^ mentioned by Lindley as belonging to the order, the Indian collections, 

distributed by Dr. Wallich, contributed, according to Nees’ Monograph, only 52; but that number 
does not represent all those named in Walpers' list (that from which Lindley derives his numbers), 
as many of Nees’ varieties are there described as species. But after making every allowance, 
the order must still be viewed as one of secondary, botanical, importance in the Indian Flora. 


Character of the Order. Calyx 5-parted seldom, 4-parted, persistent, inferior. Corolla 
monopetalous, hypogynous, deciduous; limb 5-cleft, seldom 4-cleft, regular or rarely somewhat 
unequal ; the lestivation plaited or imbricate or even valvate. Stamens inserted on the corolla, 
as many as the segments of the limb, with which they are alternate; anthers bursting longi- 
tudinally, rarely by pores at the apex, ovary 2-celled, composed of a pair of carpels right and 
left of the axis, rarely 4-5- or many-celled, with polyspermous placenta?; style continuous; 
stigma simple; ovules numerous, amphitropal. Pericarp with 2 or 4, or many cells, either a 
capsule with double dissepiment parallel with the valves, or a berry with the placenta' adhering 
to the dissepiment. Seeds numerous; embryo straight or curved, often out of the centre, 
lying in fleshy albumen; radicle near the hilum. — Herbaceous plants and shrubs. Leaves 
alternate undivided or lobed, sometimes collateral ; the floral ones sometimes double, and 
placed near each other. Inflorescence variable often out of the axil; the pedicels without 
bracts. — The anthers of Solanum open by pores. Nicotiana multivalvia has many cells in the 
capsule as has Lyvopersiaum. Nieandra is 5-celled ,* Datura 4-celled. Lindley. 

In regard to these anomalies, it may be remarked, in passing, that I do not suppose it is the 
intention of the author to im[)ly that Nicotiana multivalms and Lycoperaicum nave, in their 
normal state, a inany-carpelled ovary, but simply to state that, in the cultivated forms, in which 
they are now always seen, these changes, the elfect of culture, have become nearly permanent, 
at all events so constant that, out of a dozen flowers examined, probably not more than 1 or 2 
will bo found with fewer than 6 or 8 cells, I infer this to be his moaning because the result 
of my examinations has led to the conclusion that, in its normal state, Lycoperaicum is, like 
the bulk of the order, dlcarpellary. Nicotiana multivahm I have never seen. Nieandra is 
said to Lave a 5-celled capsule, perhaps a typographical error, as Gacrtner, Endlicher, Meisner, 
and Walpers all assign to it a 3-4-celle(l capsule ; but whether it is so or not, I am in this case, as 
much as in the former, disposed to doubt in this genus, in its normal state, the presence of more 
than 2 carpels. As my specimens of Nieandra are not however very good, I cannot venture further 
than merely to express a doubt of the correctness of former observation, simply with a view to 
calling attention to this point which, I think, well merits careful investigation. 1 urge this partly 
as the result of direct examination of the ovary and of dried fruit in different stages of advance- 
ment, partly from what I have observed in Datura, also said to be 4-celled, but which has 
certainly a dicarpellary ovary, as the accompanying sections, taken from the same ovary, 
clearly prove. The supplementary partitions, being formed from thickening of the parietes, 
not derived from additional carpels coiabining to form a 4-carpcllary fruit, are spurious. As 
regards Datura, 1 speak with certainity as to its fruit being dicarpellary. Of Nieandra, 
thWh less certain, I still feel but little doubt of such being the case there also. And with 
respect to Lycoperaicum, if there be actually plurality of carpels, it is as much a monstrosity in 
that genus, as 12 fingers and toes are in the human bauds and feet. But while 1 thus feel almost 
certain that in these three genera the dicarpellary structure of the ovary is the normal form, 
I think that the variations observed in their placenta will be found to furnish interesting matter 
for the investigation of the philosophical Botanist. That of Nieandra is certainly very curious. 


Affinities On this head some diflerences of opinion exist but not great. All Botanists 
airree in thinking that, though so nearly related to Scrophulariaceoc that at some points it seems 
afmost impossible to draw the line between the 2 orders, yet that, as a whole, they are amply 
dUtinct ; 80 much so indeed that Endlicher, Meisner, and lindley, all agree in placing the two 
orders in different groups or alliances, the one primarily characterised by having regular, the 
ZZ irregular flowers. The orders, however, associated with Scrophulanacec, to ^cord 
better wth its characters, than those among which Solanacew is arranged do with its. 
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Lindley adds the Olives and Asclepiadeas to his alliance, and expresses as his opinion, that 
‘‘the most immediate affinity of Nightshades ( Solanew) seems to be with Oliveworts ( Oleacece) 
and Bindweeds (Convolvulacece) ; to the latter of which their numerous twining species bring 
them very close, while the first division of the order stands on the very threshold of Oleacew, 
Compare, for instance, Syringa with Centrum!''' 

Regarding this view of their affinities I can offer no opinion of my own, as the poverty 
of my Herbarium does not permit me to make the comparison here called for ; but it certainly 
seems rather odd that this view has not suggested itself to any other Botanist. That, however, 
does not militate in the slightest degree against the correctness of Lindley’s views. I have, 
however, compared the characters of the two genera, and also Gaertner's figures of them, and, after 
allowing for an error in the last, confess that, so far as such evidence enables me to advance, 
I can trace no relationship between these orders any more than the Botanists whose writings 
on the subject I have consulted ; neither does the relationship between this order and Asclepia- 
deep, strike me. But while I would thus exclude these two orders from the Solanal group, I 
now fully coincide with the accomplished author in considering that Solnnncew and Scrophu- 
larineew ought not to stand in the same alliance; not however “because of the manifest 
tendency of the former to lose the dicarpellary structure, as seen in Nicandra, Lycopersimm^ and 
Ni(H)tiana8^'* for that I conceive remains to be established in all those genera ; but because of the 
manifest tendency to regularity and symmetry of the former, and to irregularity of the latter. 
Such a t^^iioettcy (to multiplication of carpels) certainly does not exist in Datura^ and my 
examinatj<»n of Nicandra does not confirm the accuracy of Gaertner's figure which I find incorrect, 
as representing a perfect 4»-carpellary structure which does not exist in the specimens of that 
plant I examined. My reason for adopting Dr. Lindley^^s view is based on the regular symmetrical 
flowers of the one, and the irregular unsymmetrical ones of the other. On this I place greater 
reliance than on characters taken from either the ovary or embryo, though I am aware there 
is a tendency in several Scrophulariaceee to become regular, but in all such cases except, 
perhaps, the Verbaaicutna^ with little disposition to become symmetrical. 

The immediate affinities then of this order are, on the one side, with Scrophulariacas^ and 
on the other with Hydroleacece, 

Geographical Distribution. This order has a wide range, extending from the tropics 
through both the temperate zones, but is most abundant in the warmer regions of the Earth. 
In America they are very abundant, especially species of the genera Solanum and Physalis^ 
the number of whose species greatly exceed the aggregate of all the others put together. In 
India, though Solanenei are common as respects individuals, they are few as regards species, 
but have a wide range, every part of the country being more or less thickly studed with 
them, from Cape Comorin to the Himalayas, and in the Peninsula from the coast to the tops 
of the highest mountains. They equally inhabit the humid low-grounds and the more elevated 
parched ones. On the plains they are usually herbs or small shrubs, on the mountains several 
species of Solanum become small trees. 

Properties and Uses. Regarding these much might be said, as many exotic species 
merit extended notice on account of bom their good and bad qualities ; but I shall principally 
confine my remarks to the Indian species, a few only of which are in use, and those not 
generally possessed of very energetic qualities. Generally the ^hole family may be set down as 
very suspicious, so many of them being known to be endowed with virulently narcotic and 
acrid properties, and so few in which those of an opposite character are found. Among the 
latter we have in this country the common Brinjal, Solanum Melongena^ which, under cultivation, 
has become a common and, among the natives, a much prized esculent ; but which is unfit for 
use until cooked, the heat in this as in many other eases destroying the iiilierent bad qualities 
of the fruit. The Winter cherry or Cape gooseberry, Phyaalia Perumana^ now a perfect weed 
on the Neilgherries and other cool climates, is aimther esculent, but whose ripe fruit may be 
safely eaten fresh from the bush ; and lastlv the Tomata or Love-apple, Lycoperaicum emmlen- 
turn^^o called “in allusion to thesnpposea power they possess of exciting the tender feelings'” — 
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in general use as an ingredient in sauces, soups, stews, This about closes the list of our 
really useful indigenous esculent fruits obtained from this family. By far the most valuable 
contribution of this remarkable family to the wants of man is the Potatoe, Solanum tuheroaum. 
This tuber is not, properly speaking, the root but an under-ground stem, the acrid properties of 
which are in a great measure dissipated by the blanching it suffers through exclusion from light, 
and what little remains is removed during the process of cooking. 

That this is the cause of its freedom from the noxious qualities of the tribe seems proved 
by the fact, that an extract from the leaves is a powerful narcotic, akin to Belladonna, and is said 
to be particularly useful in relieving the pain of Chronic Rheumatism, and painful affections of 
the stomach and uterus. Of the esculents, if such indeed it may he called, we have still another 
genus to mention, rather a pungent one, by the way, namely the Chilly, Cnpsicum ; several of 
whose species are employed as condiments. I have said aljove “really useful esculents,'''’ for 
in addition to those named the fruit of several other species of Solanum are more or less 
used as such by the poorer classes of natives, but none are held in any considerable esteem 
except those first named. Among the poisonous species, of which this family furnishes so long 
a catalogue, those of India do not hold a prominent place, either as regards number or virulence. 
Out of all our long list of Solanums^ not one approaches in poisonous energy to the English 
Solanum Dulcamara^ still less to the Belladonna and Henbane. Those most esteemed for 
their energy, 5. trilohum and S. indicum^ are prescribed in various forms as expectorants in the 
treatment of pectoral diseases. The Daturas, of which the Indian flora furnishes (> species, are 
more active and dangerous agents, but may still be used with perfect safety in the treatment 
of disease, if administered with caution. A story is told to the effect that in former times, the 


Scots mixed Belladonna juice in the food and drink with which they were compelled to supply 
the Danes, and during the general intoxication and somnolence which ensuea, cut off nearly 
the whole of their army. In India tricks similar in kind are almost daily played off on the 
unwary with the seed and roots of different species of Datura, 

These drugs are reduced to fine powder, mixed with flour and made into bread, sweetmeats, 
&c. Shortly after the medicated repast, drowsiness and deep sleep guf>ervene, during which not 
• seldom the sufferer is robbed of every thing, and ample time allowed for the robbers to escape. 
()c<;asionally the dose happens to be too strong, and death ensues. 'I'hese facts, which are well 
known in India, clearly point out these plants as narcotics of great imwer, and probably better 
fitted to induce sleep, in cases of extreme watchfulness, than cither Opium or Henbane ( Hynscya^ 
mus). Of the South American species, some are highly esteemed as febrifuges, the Solanum 
pesudoguina being so powerful in that way that the Brazilians will scarcely believe it is not 
the true Quinine. 

The narcotic qualities, so predominant in this order, are stated by Endlicher to depend on 
a narcotic alkaloid joined with an acrid matter, varying in its proi)ortionH in different species; 
hence in some acrimony predominates; in many bitter extractive abounds, and some even possess 
sethereo-oily balsamic principles. I am unable to say whetlier, under this last term, he alludes 
to the fescinating and so generally esteemed properties of Tobacco, that being an almost universal 
favourite with all tribes and classes of men. When one thinks how intensely energetic the 
action of that vegetable is on the human frame, when taken into the intestinal canal, it certainly 
doe« seem strange that, inhaled as smoke into the fauces, or applied as snuff to the ^«trils, it 
should be BO much admired and extensirely used. But such is the ease and, in spite of all that 
has been said and done by statesman, moralists, divines, and physicians, to bring it into dis- 
srace, it still holds its place in public estimation. 

This may, perhaps, be partly accounted for by the fact, that its yituperators have generally 
been whSse pe^uliaV idiocyncrasies prevented their partaking of the emoyment 

Sre derived from its usjor.onthe other hand, those who had ahu^d the privilege and injured 
their health by excess. The testimony of such witnesses can never bo admitted as trustworthy 
so mankind have gone on smoking and snuffing, notwithstanding all tlie abuse that has been 
heaned on the “wLd,” and, it is my belief, will continue to do so to the end of time, uuIms, 
Dm^DS. statesmen forgetting the lessons of experience, put it out of fashion by overwhelming 
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of the peace and qniet of many good men who^ being now contented to puff away their cares 
in the fragrant fumes of Tobacco, might become agitators for want of some better and more 
innocent occupation, and then become as bad and troublesome subjects as they are now good 
and amiable men. 


Remauks on Genera and Species.— On this subject I have little to say. As regards 
genera, there is perhaps no family in the Indian flora, of the same extent, in which the genera 
are more easily distinguished ; in fact they can scarcely be mistaken. As regards species, the 
case is diflerent; they are most difficult, owing I suspect, to the merest variations having, 
in many oases been, 1 presume from the badness of the specimens, described as species. 
Professor Nees, when preparing his monograph, was more favourably situated, and has thereby 
been enabled to reduce a vast number of bad species which previously loaded our flora, to the 
great inconvenience of those who attempted their investigation. Now that the difficulty is 
removed by his excellent memoir, the species are generally more easily made out. 

In plate 166, I have represented one of the many varieties of Solarium Melongena^ selected 
for the purpose, on account of the small size of the leaves by which I am enabled to give a 
good figure within the limited space I have to devote to the species. The general form is much 
the same but the actual size different, a luxuriant plant furnishing leaves large enough to fill the 
whole paper. In the supplementary plate I have given analyses of six genera of the order, 
in all of vvbioh particular attention has been paid to the ovary. From these we learn that this is 
normally, a truly dicarpellary order ; and that the occasions, on which more are present, are 
owing to excessive luxuriance caused by cultivation. Too much stress is, I fear, occasionally 
laid on these abnormal productions, and inferences drawn from them but too often more ingeu* 
ious than philosophical. 

EXPLANATION OF PLATE 166. 


1. Solanum mdon^ena, ^ insanum (Nees), flower- 
ing branch, natural size. 

2. Detached flower, side view. 

3. The same seen from above. 

4. Corolla split open, stamens in situ. 

5. Detached stamens. 

6. Transverse section of an anther. 

7. Calyx and ovary. 

8. Ovary detached. 

9. Cut transversely. 

EXPLANATION 

I. Datura fastuosa (Miller). The 3 sections of the 
ovary of this figure are all taken irom one ovarium, 
showing that two of the apparent 4 cells of the lower 
section are spurious. 

II. Nicotiana Tabacum (Linn). The sections of the 
ovary are, as in the preceding, all taken from the same 
ovanum. 

III. Lycium Indicum (R. W. Icon. L. Europaeum.^) 
The plant from which this figure is taken is a native 
of Scinde and upper India. It is probably only a variety 
of L. Europaeum, but seemed to me different when 


10. Longitudinally. 

11. A fruit nearly full-grown. 

12. Cut transversely. 

13. A mature seed 

14. Cut longitudinally, embryo in situ. 

15. Cut transversely. 

16. Embryo detached. 

17. Upper and under surfaces of the leaves. All more 
or less magnified. 

OF PLATE 16G-b. 

I named it as above. 

IV. Capsicum fastigiatum (Blume). This species is 
readily recognized by its capsules growing erect, not 
pendulous, like the rest of the Indian ones. 

V. Lycopersicum esculentum (Millerl The sections 
of the fruit were taken from two half-grown berries 
picked off the same branch, one with two the other 
with 3 carpels. There was none with more on that 
plant, but 1 have seen them with several. 

VI. Physalis angulata (Linn). A common plant in 
waste places. 


CXVI.— HYDROLEACE^. 

The separate existence of this small order was first indicated bv Mr. Brown, in his prodro- 
mus, but merely to the extent of remarking that several genera, at that time referred to ConvoU 
vuiacece, did not properly belong to the order, and ought therefore to be removed. This opinion 
he afterwards repeated m his remarks on the Congo collection. Since that time the order has, 
until very recently, been generally adopted by Botanists. The same most accurate Botanist 
indicated in the same work (Prod. Flor. Nov. Holland.) another order ( Hydrophyllaceoe)^ as 
distinct from Borragineof^ with which its genera bad been associated, and allied to Polemoneaceoe. 
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This order has also been ^enerallj adopted hj Botanists. Sncli wm the state of Botanical 
n orders until the publication of the 9th Vol. of DC’s. Prod., when 

Aiph. DO., following a remark of Lindley, to the effect that the two orders were nearly related, 
instituted a closer comparison than, it would appear, had previously been made, and arrived at 
the conclusion that the two orders were scarcely sufficiently distinct. The opinion previously 
expressed by Lindley being thus strengthened, he has in his last edition (The Vegetable King- 
dom) combined them. To this verdict M. Choisy demurs, and still upholds the integrity of the 
present order, mainly, on the ground that in this order the ovary is 2-celled with axile plaentec 
and numerous ovules ; in that, 1-celled with parietal placentae and few ovules. On the merits 
of this question I can offer no opinion, as I only know one species of the two orders, and that 
being the only one indigenous to India I adopt the old order as its characters coincide with 
those of our only species, leaving American Botanists, who are more interested in the matter, 
to adjudicate between the opposite opinions. The following, with slight modification, is Choisy's 

Character of the Order, (''alyx usually S-partod, lobes equal, often spathulately 
dilated at the apex, persistent. Corolla monopetalous, usually campanulate, 5-lobed. Stamens 
inserted on the corolla, alternate with its lobes, incluse or exacrted. Ovary two-celled, placeutoe 
axile, covered with numerous minute amphitropal ovules. Styles two; stigmata thickened or 
capitate. Carpels 2-celled, 2-valved, dehiscence marginal bearing on each side a spongy 
placenta. Seeds sessile on the placentae, very numerous ; albumen fleshy, embryo straight. 
Herbaceous annuals; stems straight or diffuse, glabrous, pubescent or hispid, rarely exceeding 
two feet in length. Leaves simple, alternate, entire or dentate, often petioled. Flowers corym- 
bose or spicate, sometimes scorpioid. 

Affinities. The genera of this order were formerly united with Convolvulacece, hnt 
very improperly, on account of the axile placentation and numerous seed. .Judging from 
the only Indian representative, it certainly, as suggested by Choisy, is very nearly allied to 
^^Scophulariacecc^ but more especially to Solanacece,'^'* Lindley places them in his Cortusal alliance 
along with Flumbaginece^ PlantoginecR^ PrirmUacece^ and Myrsinece. So far as we can learn 
from Hydrolea zeylanica not a near relationship. 

Geographical Distribution. All the species, except the one here given, are of American 
origin. Our species is a marshy plant, growing in rice fields and low wet ground, flowering 
during the latter months of the year. 

Properties and Uses. Little is known on this head. The leaves are bitter and, in those 
parts of the country where the plant abounds, they are beaten into a pulp and applied as a 
poultice to foul ill-conditioned ulcers in which maggots have begun to breed, and are said to 
be an effective means of cleansing the one and destroying the other. 


EXPLANATION OF PLATE 1G7. 


1. Hydrolea zeylanica. Flowering branch, natural 
size. 

2. An unopened flower-bud. 

3. An expanded flower. 

4. Corolla split open, stamens in situ. 

5. A detached lobe of the corolla with a stamen 
attached. 

6. Anthers, back and front views. 

7. Ovary and calyx. 


8. Detached ovary. 

9. 10. Ovary cut vertically and transversely. 

11. A full-grown fruit. 

12. Cut transversely. 

13. Capsule dehiscing. 

14. A detached seed. 

15. Cut longitudinally, embryo in situ. 

IG. Detached embryo. 
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CXVIL— <30NV0LVULACEiE. 

Few orders have proved more troublesome to Botanists than this large and Wy natural 
family of plants, while its numerous and beantiftil species have made it a great favourite. The 
great difficulty which has always attended the investigation of its species has originated, not 
so much in their discrimination as in the correct limitation of the genera to which they require 
to be referred, a point on which, for a long time, no two Botanists could agree. M. Choisy in 
his memoirs on the order (Mem. Soc. Phys. Genev. Vol. vi.), and subsequently in his monograph 
in De Candolle's prodromus, has done something towards removing that obstacle to our more 
intimate acquaintance with the species, but he has still left much for future Botanists to accom- 
plish. Of this he himself seems well aware as he “recommends and exhorts the reader not 
readily to relinquish the work of investigating a species of Convolvulacecey nor too readily to 
cut the Gordian Knot by creating new species and proposing new names, which may render the 
Synonomy, already very obscure, still more so. If the plant under examination, says he, is not 
found among the Ipomaeas, then try among the Argyreias^ then among the Jacquemontias^ and 
it will perhaps be easier." Had he not felt conscious of the imperfections of his work, he 
could scarcely have deemed it necessary to introduce such an exhortation. The fact seems 
to be, r T have (to a limited extent) ascertained by the examination of authentic specimens of 
a iium^ i' his species, that he had constructed his generic characters from single species and 
lias adued ou others, without aufficient examination to ascertain whether they corresponded, 
and hence has resulted, on numerous occasions, inextricable confusion, unless his own specimens 
be re-examined to verify his generic determinations. His generic characters, if sufficient for 
the purpose, are simple enough and for the most part, with the aid of a microscope of moderate 
power, easily made out, but the species referred to them have not been generally subjected to 
that test. The question then occurs, are the characters sufficient? This I will not attempt to 
answer, but whether or not, I feel quite certain the most has not been made of them ; they are 
artificial, based ou the ovary, and will be found useful in practice, but I am convinced, from 
my own examinations, that that organ has rarely been examined. I have felt it necessary to 
introduce these remarks to warn the Indian Botanist who undertakes, with the aid of Choisy's 
monograph, to name his species of Convolvulaeece^ to expect many difficulties and some disap- 
pointments. On the correctness or otherwise of the principles adopted I offer no opinion, content- 
ing myself with the results as shown by their fitness for practical application. As applied on 
the large scale of the whole order, they will probably be found defective; as limited to the 
Indian flora, I have, with some slight corrections, found them so useful that I now regret not 
having re-examined, with that special object in view, all those named in the subjoined conspectus, 
so as to have enabled me, if not to recast the whole, at all events to indicate those which have 
been referred to wrong genera. The order is one of great extent, and also in very many 
instances of great beauty. Lindley gives 43 as the number of its genera, and 660 species. 
Additions have been since made to the species, but it is my belief the genera, as now constructed, 
must be reduced rather than augmented, but at the same time it is my impression that when 
constructed on more philosophical principles, the number will be increased beyond the pre- 
sent standard. 

Cbaeactee of tre Oeder. Calyx 5-sepaled; sepals persistent, equal or unequal, arrang- 
ed in a single, double, or triple series, often enlarging with the fruit. Corolla mooopetalous, 
hypogynous, regular, with the limb, 5-plaited or 6-lobcd, twisted in aestivation. Stamens alter- 
nate with the lobes of the corolla; filaments often unequal, dilated at the base; anther long, 
adnate, sagittate, 2-oelled; pollen granular, spherical or annular. Nectary annular, embracing 
the base of the ovary of most species. Ovary usually simple, 2-4-ceUed, rarely partially, or 
altogether, one-celled, occasionally double or qaudruple; each cell with one or two erect ovules; 
style one, entire, more or less deeply bifid, rarely double; stigma acute, flattened, or globose, 
terminating each branch of the style, hence, 2-Iobed on a single style. Fruit capsular, variously 
dehiscing, or dry-baccate, indebiscent, l-4>celled; cells 1-2-seeded; dehiscence of the capsules 
valvate. Seed subtriangular, rounded on the back, glabrous or villous; testa usually aard; 
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albumen mucilaginous; cotyledons foliaceous, corrugated, radicle incurved, inferior,— Herbs, 
undershrubs, shrubs or trees, stems straight, procumbent or twining^, parMtjCS) JesJ^^fSf III 
Cuscuta. Leaves alternate, simple, entire or lobed, sessile or petioled. Flowers one or several 
peduncles formering cymes, racemes, umbels or corymbs or often capitula; pedicels 
often bibracteate; bracts sometimes enwrapping the flowers. Roots simple, or tuberous. * Pube- 
scence often shining and beautiful. Choisy. 


Affinities. This order, as placed here, seems to stand in its most natural position; the 
transition from Solanacecr through Ilydrolea is simple and easy, on the one side, while its passage, 
into Borraginere through Cordiacece and Ehretiacecc^ is equally uninterrupted on the other. 
These again (Borraginem) pass by an equally easy transition through Verhenacece into Lahinta\ 
This however is not the view Lindley takes ; ho places Jnclepiadvcc and Cordiaeecp next each 
other, between Solanacea: and Convolvulacew ; Oteaceor next Solanacea\ mai closes his sub- 
albuminous Solanal Alliance with Polemoniaceoe^ a very albuminous order. As a whole, bis 
Solanal Alliance appears to me a very heterogeneous one and far from natural, but that is 
perhaps matter of opinion. 


Geographical Distribution. This large order greatly preponderates towards the 
equator, its species becoming fewer as the latitude rises until they cease altogether on the con- 
fines of the frigid zones. 'J'hree species are natives of England, besides two or three species 
of Cuscuta, In America they are more numerous than in Asia, but are generally dilVused 
over all the warmer parts of the globe. 


Properties and Uses. The roots of a number of the species of this order abound in 
a resinous milky juice, strongly purgative, to which we are indebted for the active cathartic 
properties of Jalap and Scammony. Of the numerous Indian species of the order but few are 
employed medicinally and only one, so far as I am aware, as a purgative, namely, the Ipomen 
Turpethum, I never myself prescribed it, but have been often told that it possesses considerable 
activity, and acts without griping or uneasiness. The leaves of Argyreia speciosa are said by 
the natives to act as a discutient, and relieve the pain of boils and cutaneous inflammations. 
The only case in which I have seen it used it did more, it acted as a visicatory and 
entirely removed the cuticle, thereby much augmenting the suflerings of the poor patient, 
who was affected with anurisni of the arteria innomiiiata, then projecting above the edge ol 
the clavicle. 

The sw'eet potatoe, Batatus esculentus, is a member of this order, and a very useful one, 
for, being of easy cultivation and supplying much nourishment, it is in general use as an esculent. 


Remarks on Genera and Species. In my introductory remarks I adverted to Choisy s 
want of care in determining the genera to which his species belonged. In a letter of mine, 
published some years ago in Hooker’s Botanical Journal (Vol. 3, p. 199), I stated that his Argy- 
reia cuneata had a 4-celled ovary, and was therefore, according to his definition, of the genus, 
a species of Rivea ; to which the author replies, in De Caudolle’n Prodromus (p. 827 under 
Rivea) : “Huic (Argyreia cuneata) Cl. Wight tribuit ovarium 4-loculare quod non adhuc rccog 

iioscere potui.” , . .1 x • 1 

This unexpected remark induced me not merely to re-examine that species with much care, 

in both the recent and dry state, but to extend my examination to many other species of his 
irenus Argyreia. The result proved almost as unexpected as the r^ark which led to the 
inquiry, afd induced me to publish in the Calcutta Journa of Natural History a brief summary 
of the conclusions at which I arrived. As that Periodical is, I believe, in the hands o but few 
of the readers of this work, I shall republish an extract from that paper, which will, I trust. 
Drove that I have not been premature in arriving at the conclusions stated above. 

^ Between the genera Parana and Breweria, there exists some unexplained if not inexpli- 
cable confusion On comparing the characters of Parana volubtlis and P. racemom, I found 
Sey did on comparing those of P. 

the exact similarity was immediately obvious, leaving no doubt, m my mind, f the generic 

K K 
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identity of these two plants. This fact, it seems probable, will cause some confusion, since it now 
appears that Parana volubilis^ the type of the genus Parana^ is generically identical with 
Breweria Rofvburghii^ and I presume with all the other species of that genus, but is not iden- 
tical with all or perhaps any of the associated species of Parana, This is a point which it 
seems necessary to examine carefully, and which, now that it is suggested, will, I trust, engage 
the attention of some Botanist having adequate materials to enable him ikially to dispose of 
a question that may lead to the breaking up of several genera. Among the examples given in 
the supplementary plate will be found, for more easy comparison, analyses of Parana voluhili^, 
Breweria Roxburghii, and Parana racemosa. Of the latter, 2 sections of the ovary are given, 
one transverse, exhibiting the normal form, 2-celled, each 1-ovuled; the other longitudinal, show- 
ing one further advanced with a solitary erect ovule ; the other having already aborted as the 
mature fruit is one-seeded. 


“CoNVOLVULACE/K. 

Rivea^ Argyreia^ and Lettsomia, 

‘‘M. Choisy, in his Memoir on Indian Convolvulaceae, in taking up Loureiro’s genus Aiicv- 
HEiA, has changed its character so essentially, that every one of Loureiro’s genuine species 
must now be excluded. 1 say genuine^ because if Choisy is correct in referring Argyreia 
festivay Wall., to A, avuta^ Lour., which I doubt, then that is not a true species of his genus, 
which, as defined by himself, has a 4-celIed ovary, while A, feativa has it 2-celled. 

“Loureiro's character of the fruit of Argyreia is ‘bacca subrotunda exsucca 4iAacularis 
Choisy's ^ovaritem 24oculare 4-8permum.’ If the berries in Louroiro's plants have four cells, 
it is obvious the ovary must have had at least an equal number: hence, in assigning a 2-ceIled 
ovary to Argyreia, Choisy has altogether suppressed the original genus, and set up a most 
distinct one in its place, while at the same time he has added to the confusion by placing in his 
new genus, numerous species with 4-celled ovaries and fruit. In fact, nearly the whole genus, 
as it now stands in De Candolle's Prodromus, will, I apprehend, be found not to come within 
his generic character. 

^‘It is a curious fact, that Roxburgh fell into a similar error in regard to his genus Lett- 
somia^ which, according to his definition, has 2-celled ovaries, while nearly all his species have 
them 4-celled. When both he and Loureiro wrote, the same importance was not attached to 
that point of structure that M. Choisy has shown it deserved, and their error is easily traced 
to too rapid generalization. Loureiro must have examined a species with a 4-cclled fruit, and 
took it for granted all the others had the same structure, Roxburgh on the other hand, when 
drawing up the character of his genus Lettsomia, seems to have had a species before him with 
a 2-celled ovary, and assumed that all the other species with baccate fruit had likewise only 
two cells. He consequently associated under that character many species with 4-celled ovaries, 
and only two or three having them 2-celled. M. Choisy, in the course of bis examinations, 
met with some species having four cells, others having two cells : of the former he has con- 
stituted the genus Rivea, of the latter his genus Argyreia. But falling into the same error 
as Loureiro and Roxburgh, he has generalized where he should have dissected, and has thereby 
been induced to bring together, under his essential generic character, ‘ovarium 2-loculare,‘’ 
numerous species having ovarium 4-loculare. 

“With a view to the correction of these blunders, with the least amount of inconvenience 
to the science, I propose retaining all the three genera, which can be very well done by 
merely slightly altering the character of Rivea, and leaving the other two as defined by their 
original founders. For example, Choisy gives to Rivea a capitate or lamelliform 2-lobed stigma 
ana 4-celled ovary: I propose substituting the word linear for capitate^ and referring all 
Convolvulaceous plants having indehiscent fruit, a 4-celled ovary and linear, cylindrical, or 
lamelliform stigmas, to Rivea; those with 4-celled ovaries and capitate, 2-lobed stigmas, to 
Argyreia; and lastly, those having 2-ceUed ovaries and capitate, 2-Iobed stigmas, to Lettsomia. 
With this modification, Rivea stands in exactly the same relationship to Argyreia, that Convol- 
vulus does to Ipomoea, while Lettsomia forms the transition from Argyreia to Ipomcea, having 
the indehiscent fruit of the one, and the 2-celled ovaries of the other. 
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“The characters of these three genera will then stand thus:-— 

“ifiveo.-— Fruit indehiscent* Ovary 4-celIed, Stigmas 2, linear, cylindrical or lamellate. 

^^Argyreia . — Fruit indehiscent. Ovary 4-ceiled. Stigmas capitately 2-lobed. 

Fruit indehiscent. Ovary 2-celled. Cells 2-8eeded. Stigma capitately 2>lobed. 

“Thus limited, the genera Maripa, Legendrea^ MarcelHa^ Blinkworthia f Humhertia^ and 
Moorcroftiaj will probably all be absorbed by Lettsomia^ along with some of the species now 
referred to Argyreia, such as A. acuta (Ch.), A, aggregata (Ch.), A, festiva (Wall.), A. sesfosa 
(Ch.), A, elliptica (Ch.)* Our genera will then possess precision of outline very favoura- 
ble for the determination of their species: as they now stand, that is wanting, and deter- 
mination is consequently most difficult, whence we now find species of Argyreia, as here limited, 
referred to Rivea, Argyreia, and even to Ipomma.’" 

Having premised these suggestions for the reconstruction of these genera, I shall conclude 
iny remarks on this family by republishing, from the Madras Journal of Science, a ‘'Clavi^^ 
Analytica*” of the Peninsular genera and species, which I often found of infinite service, prior 
to the appearance of De Candolle’s 9th volume, and which I still find a valuable adjunct to the 
larger work in the determination of difficult species, and at all times more convenient for 
ready reference. In the suj>lcmentary plate I have introduced analyses of as many of the genera, 
as I could make it accommodate. 

Choisy’s tribe Cuscutecp 'iH considered by many Botanists, and not without reason, a distinct 
order. It differs widely in habit, being parasitical and leafless, and in having, moreover, a series 
of scales within the tube of the corolla which, it is presumed, may be viewed as an inner row 
of stamens. On this point I feel very doubtful, as we find similar ai)pendage8 in many other 
plants where no such origin is suspected, and moreover because I find them wanting, in one I 
published in my leones, under the name of CuHvvta arahica. The habit is dissimilar, the 
embryo is very different, and the scales are wanting in Commlimlacea', all legitimate grounds 
for viewing them as distinct; but still, as they have always been united, I feel disposed for the 
present to retain them here. 


CLAVIS ANALYTICA of the Convolimlacea* of the Peninsula of India, hy George 
Walkek-Ahnott, Esa. a.m., e.l.s. ^ a.s. Edin.; communlvaicd, with observations and 
figures, by Dr. Wight. 

TO THE EDITOR OF THE MADRAS JOURNAL OF LITERATURE AND SCIENCE. 

Sat— The subioiiied Clavis Analytica (.f the Peninsular Comolvulacea; (prepared and 
communicated to liie hy G. Walkcr-Arnott, Esq.) I hope will prove as useful to yo«r Jmta- 
iiical readers as I have found it, in determining the sjieeies of lliat beautiful, but ditiieult, 
and hitherto ill-understood, family of plants. I may here premise, that I have met with 
one or two errors in the first two genera, two or three species of Rwea being reterred to 
Argyreia, which, however, is of little consequence, as tlio iireeision of the generic characters 
win soon lead to their correction. It is proper to add, that these are not chargeable to Mr. 
Arnott, he having simply reduced, to a tabular form, the species according to M. Choisy s deter- 
mination, adding a few new ones in my collection, not seen by that gentleman when elaboiating 

his Memoir. Mr. A. thus writes . . i t « 

“As M Choisv’s Memoir on the Indian Conmlvulacew is maccessib.o (being printed in a 
foreiirn LcietVs SsaSions), I have got a loan of it from our friend Sir W. J. Hooker, and as 
^Conmhmlacel; appears to bo a favourite Order of yours, 1 shall here present you with a ( iavis 
Analvtica adapted solely to the Peninsular species, which I have made out from his siieufic 
char'^ters for my own use. You of course understand, that in the Clavis I r^ect all eharacters 
are not essential to ^our making out the ,dant: it 
ere this you may have got some new ones, m winch r.ase they, by the CJavis, may appear 

roineWe mth, 

p.. toge^,, r.™ . vcy 
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Thus— stems twining—^, capsules and senals moderate sized or small— m, flowers not capi- 
tate— p, leaves cordate— g, leaves entire— r, nowers two or three— one- to three-flowered— r, 
leaves cordate acuminated, stems glabrous or softly villous. I. obscura^ 

As it appears not improbable that there are some additional genera, as well as species, not 
included in this Clavis, natives of the the Peninsula, I send along with it M. Choisy’s own 
Conspectus published in Annates des Sciences Natureltes^iov September 1834, 

and leave you to determine on the propriety of reprinting it among your selections. 

I remain, &c. 

Robert Wight. 


EXPLANATION OF PLATES. 

Phaibitis A. C. D., ovar. 3-celled. Rivea A. B., ovar. 4-celled. 

Ipomea A. C. D. F. G. H., flepals verticillate. Aniseia A. C. D. F. G. H., sepals inserted, some lower 

Batatas A. C.D.E., cor. campanulate, stamens included, down than others. 

Quamoclit A. C. D. E., coroL infundibuliform, stamens Ipomea obscura. — a. g. m. p. q. r. u. v. — 1. obscura. 
exserted. 


CONVOLVULACEJE. 
Clavis of the Genera, 


Embryo, without cotyledons ... 

with cotyledons. A. 

* J Fruit, a dry berry. B. 

^ j capsular. C. 

« S Ovarium, 4-celled, - - - - . 

^ ^ 2-celle<l, .... 

n S Styles single, undivided. D. 

^ j single and bifid, or 2 styles. K. 

( Ovarium, 4-celled. E. 

' ■ ■ 3-celled, ..... 

2-celled. F. 

1-celled. I. 

P ( Corolla infundibuliform : stamens exserted, 

^ ^ campanulata : stamens included, 

i Stamens exserted, ChroUa infundibuliform, 

^ J included. G. 

5 Lobes of stigma, fflobose. H. 

^ j ■ — filifonn or terete, , - - 

^ { Sepals, verticillate, .... 

“ ^ inserted, some lower down than others, 

j \ Lobes of stigma, flattened, ovate, 

^ ^ globose, sepals enlarged after flowering, 

i Styles 1. bifid : anthers included, 

^ — - 2. L. 

* S Styles, undivided : stigmas globose, anthers exserted, 

^ ; each bifid, - . - . 


- 15 CUSCUTA. 


1 Rivea. 

2 Aroyreia. 


5 Pharbitis. 


3 Quamoclit. 

4 Batatas. 

- 6 Calonyction. 


8 Convolvulus. 

7 Ipomea. 

9 Aniseia. 

*10 Hewittia (W. & A.). 

- 11 PoRANA. 

12 Brewxria. 

- 13 Cressa. 

14 Evolvulus. 


Clavis qf the Species. 

1. Rivea. Ch. 

Corolla inflated, cylindrical - - - - - - IR. tilimfolia, cb, 

with limb spreading, a. 

Corolla hypocrateril, tube equal, narrow, peduncles 1-flowered. - - 2 R. b 3 rpocraterif, Letts, 

iniundibulif., tube wider upwards, peduncles 3-flowered or with 2 

lateral abortive ones. - - - - - - -3R. bona-nox. 


10 SauTERiA Ck. (not W. A.) 
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„ 8. ABoranu. 

Stameni included, a. 

protruded beyond the tube. p. 


Lour, Letiion, Roxb, 


“ \ ‘owentose, silky, or velvety on the under side. b. 

( vUlous, or pubescent, glabrous or hairy on the under side h. 

jS Leaves cordate at the base. c. 

t “ elliptical, oblong, or lanceolate, e. 
c< belled.*** tomentose and silky underneath; flowers somewhat um- 

^ “ harshly tomentose, underneath ; flowers cymose, stems hairy, 

^ S Stamens tomentose : bracteas oval, acuminated, waved, - 

c pubescent or glabrous ; bracte lanceolate or linear, - - 

g ^ Leaves glabrous on upper side. /. 

( — clothed on upper side, g, 

y. t Leaves roundish oblong, acute, 

•' J lanceolate acuminated, - - . . . ..” 

Leaves subacute, upper side strigosely hirsute, under sericeous tomentose - 
_ — — obtuse, botli sides velvety, - * - - ! 

^ J Leaves cordate at the base. t. 

J not cordate, o. 

• < Stem harshly hairy. L 

} glabrous, or pubescent or villous, m. 

^ 5 Flowers capitate, capitulum surrounded by bracteas, - . , 

^ urabelliform, bracteas all mingled with flowers. 1. 

^ ^ Hairs reddish ; sepals ovate, elliptical obtuse, - - - . 

J Leaves underneath livid or glaucous, sepals linear lanceolate pointed, 

: Exterior sepals equal to, or smaller than the others ; leaves with a short broad 
m < sinus, - 

the largest and with margins revolute, n. 

Stem and leaves villous or softly pubescent, - - . _ 

^ sprinkled with short adpressed pubescence, or glabrous, 

J Leaves obovate-cuneate, emarginate ; peduncle 3-()-flowered, 

" J elliptical, ovate or ob ovale ; panicle lax, corymbose, 

J Flowers capitate, leaves tomentose underneath, «... 
^ ( corymbose or cymose. q. 

C Stem and underside of leaves hirsute or strigose with adpressed hairs ; pedun- 
q < cles a little longer than llie petiole, - - - . 

C and leaves more or less pubescent ; peduncles the lengUi of the leaves, 


4 A. hiT8uta(W Ik A.), 

5 A. speciosa. 

G A. argontea. 

7 A. bracteata. Ch. 

8 A. fulgens, Ch. 

A. Leschenaultii, Ch. 
10 A. pomacea, Ch. 


1 1 A. capitata. 

12 A. Neilgherryana. 

13 A. pilosa (W. & A.). 

14 A. populifolia, Ch. 

15 A. Roxburghii. 

IG A. Malabahca. 

17 A. cuneata. 

18 A. elliptica. 

19 A, aggregata. 


20 A. sotosa. 

21 A. cymosa. 


3. Qcamoclit. Ch , 

Leaves entire, or angled, or 3-lobed, - - - . - 22 Q. phmnicea. 

pinnately cut, - - - - - . - 23 U. vulgaris. 

4. Batatas. Rumpk . and Choisy , 

Leaves entire, angled or cleft, a. 

quinate : stem twining, hirsute, - - - - • 24 B. pentaphylla. 

C Sepals ovate lanceolate, a little unequal : stems usually prostrate; peduncles 
a < few-flowered, - - - - - « - -25B. edulis. 

( roundish ovate, equal : stem twining glabrous : peduncles many-flowered, 2G B. paniculata. 


5. Pharbitis. Ch. 


Leaves entire ; pedicels longer than the bracts, nearly as long as the sepals, 

— — 3-lobed or entire, pedicels usually shorter than the bracts, about \ of the 
length of the sepals, 


27 P. hispida. 

28 P. nih 


G. Calonyction. Ch. 

Sepals equal, with an awl-like point ; flowers, large, while, 

flowers smaller, purplish, 

unequal, obtuse, or with a very short point, 


29 C. speciesum. 

30 C. speciosum. 

31 C. asperur'. 

L 1 
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7. Zfifin. 


Stems not twining — a. 

twining — g, (§ Strophipomcea.) 

( Stems creeping, and throwing out roots. 

— 6. (§ fcrpipomaea.) 

prostrate, not creeping—/. (§ Orthipomcea) leaves aurkled at base : 

plants glabrous. 

. K Leaves sagittate, lanceolate, acute, - - - - - -32 1. reptans. 

" j obtuse or emarginate — c, 

J Glabrous ; sepals wrinkled : flowers pretty large-— 

^ j more or less hirsute : sepals not wrinkled : flowers small — c. 


. ^ Leaves emarginate or 2-lobed, - - - - - - 33 I. pescapras. 

) cordate, reniform, obtuse, - - - - - - 34 I. rugosa. 

r Leaves reniform, obtuse, sinuately toothed : sepals ovate, rounded, ciliately tom, 35 L reniformis. 

^ cordate, reniform, obtuse or emarginate, entire: sepals linear lanceolate, 

<; hairy, - - - - - - - - -36 I. venicifolia, 

^ J Leaves usually truncate or 3-toothed, - - - - - 37 1. tridentata. 

' J linear or linear lanceolate, - - - - - - 38 1. filicaules. 

5 Capsules and sepals large and showy — h. 

^ f moderate size or small — rn. 


, 5 Leaves cordate, entire or sinuate — i. 

J divided — k. 

. S Stem angled or winged : sepals unequal, densely pubescent, - 

' ^ terete : sepals equal, glabrous, ... 

. 5 Leaves palmately 7-partite — I, 

^ I cordate, palmately 5-cleft or 5-angled, - - . 

. 5 Lobes of leaves quite entire, . - - . 

‘ ^ sinuately toothed or pinnatifid, . . . 

i Flowers capitate or aggregated — n. 

^ not capitate (in I. Wightii approximated) — p, 

i Leaves palmate or lobed, peduncles as long as the leaf, 

” j cordate acuminated — o. 


39 I. turpethum. 

40 1. campanulata, Ch. 

41 I. vitifolia. 

42 1. tubrosa. 

43 I. dissecta. 


44 1, pestigridis. 


”1 

’■j 

«j 

xj 

y\ 


Peduncles a little shorter than the petiole: flowers inclosed in a perfoliate 
involucre, - 

very short : flowers not involucred, - - . . . 

Leaves cordate entirely or slightly lobed — 9. 

digitate or pedate—^. 

Leaves entire — r, 

toothed, lobed — w. 

Flowers cymose or nanicled — 8. 

2-^, oi umbellilbnn — w. 

Flowers racemosely panicled, leaves ovate oblong acuminated, cordate, 
3-6-inche8 long, -------- 

cymose: peduncles shorter than the leaves — t 

Leaves ovate lanceolate, a little obtuse, mucronate (a doubtful plant), 

ovate, oblong, elongated, acute or acuminated. 

Peduncles many-flowered, stem usually sprinkled with hairs, 

1-3-flowered — v. 

Leaves cordate, acuminated: stem glabrous or softly villous, 

— — cordate lanceolate with a blunt point ; whole plant glabrous, 

Flowers yellow; style exserted: leaves glabrous, 

purple, style included; plant hairy: leaves tomentose underneath — x. 

Flowers cymose, distant, numerous, ----- 

usually few on each peduncle, approximated, - _ - 

Segments of leaves serrated, 

quite entire — z. 

Leaves tripartite, the segments trifid, . . . - . 

quinate— ^c. 

Corolla infundibuliform ; eeeds villous, . . - - . 

campanulate : see^ glabrous, ..... 


45 1. pileata. 

46 I. sossiliflora, Roth. 


47 1. racemosa, Roth. 

48 1. caliginosa. 

49 1. cymosa. 

.50 I. sepearia. 

51 I. obscura. 

52 I. triantha. 

53 I. chrysoides. 

54 1. pilosa. 

.55 I. Wightii. 

56 I. coptica. 

57 I. dasysperma. 

58 1. pulcheUa. 

59 I. tuberculata. 
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8. COHVOLVULUI. L, 

Stem erect ; peduncles loutish, - - . . 

twining* — a, 

^ S Peduncles few, 1- to S-flowered— 6. 

( umbellately many-flowered, - * . _ 

j ^ Leaves sagittate, somewhat auricled ; sepals obtuse, 

\ hastate, cordate, sinuately toothed : sepals ovate acuminated. 


()0 C. Rottlerianus, Ch, 


61 C. parviflorus. 

62 C. ajvensis. 

63 C. refescens, Ch. 


9. Aniseia. Ch. 

Stem hairy, twining, leaves oblong cordate, acuminated, longish petioled, - 04 A. calycina, Ch 
Stem glabrous or nearly so, rooting, leaves oblong, linear or cuneate, very 
shortly petioled, - - - - ^ ' C5 A. uniflora. 


10. IIewitia. j2. Shuteriay CX (not W. ^ A.) 

1. H. bicolor W. & A. (C. bicolor Vald. & C. bracteatus Vahl.) 

11. PoRANA. Burnt. 

1. P. paniculata Roxb. (perhaps not indigenous). 

12. Breweria. R. Br. 

Stem twining, leaves cordate ovate, acuminated, softly villous, petioled, 

2 inches long, 66 B. Roxburghii, Ch. 

Stem erect: leaves from oblong lanceolate, to oval and obtuse, almost glab- 
rous, sub-sessile, 1,^«2 lines long, - - - - - - 67 B, Evolvuloides. 


13. Cress A. L. 
1. C. indica, Retz. 


14. Evoi.vulus. Linn. 

Leaves almost sessile, hirsute on botli sides, - - - 

shortly petioled (various as to shape and hairiness), 


15. CCSCLTA. 

Flowers racemose, 5-cleft : style 1. - - 

Peduncles 3-flowered, flowers 4-clett : styles 2, 


68 Fa, hirsutus, L, 

69 E. alsinoides, L. 


70 C. reflexa R. 

71 C. hyalina, R. 


1 Convol. gangeticus, Roxb. 2 Letts, uniflora, Roxb. 3 Letts, bona-nox, Roxb. 5 L. nervosa, R. 6 L. 
argentea, R. 8 ConvoL fulgens, Wall. 10 Letts, pomacea. 11 Letts, strigosa, R. 14 A. bracteata, Wight in Comi). 
Bat. Mag. t. 3. 15 Ipom. multiflora, H. 16 C. malabaricus Linn. 19 Letts, aggregata, 20 L, setosa K. 21 Ij. 
oymosa, R. ^ Ipom. phcenicea, R. 23 Ip. Quamoclit, L. 24 C. hirsutus, Roxb. C. munitus, Wall. 2.') Con. Batatun 
L. 26 C. paniculata, L. 27 C. purpureus, L. 2H Ip. cterulea and cuerulesrens, Con. nil Linn. 2f) Ij). bona-nox, L 
Ip. grandiflora, Roxb. 30 Ip. muricata, Linn, and Roxb. 31 C. asper., Wall. 32 Convol. repens, Roxb. 311 In. 
pescaprce, C. bilobus ^ b. 35 C. renitis Roxb. 36 C. hirsutus, Wall. 38 C. medius, K. 

not Linn. 40 not Linn, ilioefolia. 41 C. vitifol. R. 43 1. diversifolia, Ch. not Br. 46 C. 

sphoerocephalus R. 47 C. Kleinii, 9p. 47 I. staphylina R. and S. 49 C. blandus, R. and C. pentagonis, R. 51 C. ob- 
scurus, Willd. 52 perhaps a variety of Ip. cyrnosa. 5:1 C. dentatus R. C. flavus Willd. 54 C, pilosus, R. 55 C. 
Wightii, Wall. PI As. Rar. .57 C. pedetus, Roxb. .58 C. digitatus, R. 61 Retzia pilosa, Rott. 62 C. Malcomi, R. 
64 Con. calycinus, R. 65 C. uniflorus, Burm. C. emarginatus, Vahl. C. Rheedii, Wall. 66 C. semidigynus. 67 Ip. 
parviflora, Rutt 68 E. sericius, Wall. 69 E. angustitolius, R. These two probably the same species. 


EXPLANATION OF PLATE 168. 


1. IponuBa racemosa (Roth, Choisy. .1. staphylina 
Roem. and Sch. and Choisy formerly), flowering branch, 
natural size. 

2. Detached corolla split open. 

3. Calyx and ovary. 

4. Ovary cut transversely, 2-ceUed with 2 ovules 
in each. 


5. Mature capsule. 

6. Capsule in state of dehiscence, 2-valve(l. 

Obs. As this species rarely perfects its fruit those 
shown figs. 5 and 6 are taken from another species, none 
of the proper ones being procurable when the drawing 
was made. 
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EXPLANATION OB PLATE 166-b. 

1. Sirat omaU (Choii? )• 1(X fivolTultii (Lb^)^ 

R Axi^raii pomacea (Co.). 11. Cmta lodica (R^). 

R Leniotnia aggregata (Roxb. R. W. Ic.). 13. Cuacuta hjalina (Rotb ? R. W. Ic.l 

4. CottvoWolot rufesceni (Ch.). OImi. Roth detciibot hit plant ti having voiy mall 

5. Aniseia calycioa (Ch.). floweify a little laqi;er than a nmi taid feed, and the cord- 

6. fitowetia bicolor (W. and A. Skuteria Ch. non la 4-cleft. The fto#m of nj plant are ceitainly mall 

W. and AX bixt laij^r than bb and are SJobed. Notwithiunding 

Oba. According to Chday^i character thia genua tbeae diacrepandea, I enipeet we refer to the aame planti 
hu a 1-ctlled ovaiy; in my apecimena they are two- with thia mflerencoy that mw drawing wad made ftom 
celled with 2 ovdaa in each, an Ipomcea.? fraah apecimena, hia deaeifpaon finm dfM ohea. The 

7. Breweria Bo3dmi||hii (Cb.). however afibrd no critenon to jodge 

8. Porana volnbUia (Biirm.). of aiee aa they are all magftified. 

9. Porana racemoaa (Roxb.). 


CXVIII.— BORRAGINEiE. 

This, as it now stands in De Candolle^s Prodromns, is an order of great extent (upwards of 
1000 species) and complexity, inasmttch as they (DC. father and son) having brought 
together as one what most other Botanists view as three distinct orders ; namely Cordtacem, 
EhreHacea^ and Borraginea proper. To this extreme ^ouping Ltndley is etrongly oppoeed, 
and even goes so fhr as to place the first in his Sobnal AUiance, the other two in his 
Echial. Endlieher takes a different view. He retains Cordiace€B as a distinct order, but 
unites Ehretiacea and Borraginece under the Linnean family name of AtperiML Araiott, as 
will be Seen by a reference to his i^^llabus, preserves all the three, but puMces them in a 
sequence. In this article I intend following De Candolle, but so far as the pictorial illus- 
trations of the order can avail towards conveying a correct understanding of tnese different 
views, nothing will be wanting to enable every one, who may consult them, to Judge for 
himself, as they will represent all the three orders or] suborders, as each may think fit to 
consider them. This is De Candolle's 

Character of the Order.— Calyx free, often persistent, sometimes enlarging with the 
fruit, 5- (very rarely 4-) cleft or parted ; sepals valvate in aestivation. Corolla hypogynous, 
deciduous, monopetalous, usually 5-lobed ; tube more or less elongated ; limb spreading or 
erect, sometimes slightly unequal ; aestivation various, usually imbricate with one lobe often 
exterior. Stamens as many as the lobes of the corolla ; anthers erect or incumbent, 2-celled ; 
cells parallel, opening lengthwise. Ovary consisting of 2 (anterior and posterior) more or less dis- 
tinct, 2 celk 1 carpels ; cells concrete or separate, 1-ovuled. Torus depressed or elongated, 
bearing the carpels, inserted either by the base or by the bark. Style between the separate 
carpels or springing from the apex of the concrete ones, simple, bifid, or twice bifid at the apex. 
Fvnit various, from 4- to 1-seeded. Seed without, or with thin fleshy albumen ; embryo straight, 
inverse, rarely curved ; cotyledons foliaceous, entire, flat or plicate. — Herbs, undershrubs, shrubs 
or trees; with the surfaces of the leaves calyx and ramuli usually beset with bristles, and at 
length with whitish scales, the indurated bases of the hairs. Branches terete or irregularly 
angled. Roots, especially of the Borragiueae, often tinged brownish red with a peculiar resin- 
like colouring matter, soluble in water, spirits or oil. Leaves alternate, simple, exstipulate, 
usually rough or variously bristly. Racemes or spikes (rarely corymbs) variously disposed, 
often socunJ and circinate before evolution. 

He divides the order into the four following tribes: 

Tribe I Cokdiej:. Ovary undivided; style terminal, twice dichotomous at the apex, rarely 
wanting. Fruit baccato-drupaceous, 4-seeded. Cotyledons longitudinally plicate; albumen 
none. — Shrubs or small trees. 

Tribe II Ehretiejc. Ovary undivided; style terminal, 2dobed at the apex. Fruit 
baccate or iudehiscent. Albumen thin, fleshy.— Shrubs or small trees. 

Tribe III. Heliatropejc. Ovary terminated by a simple style. Fruit dry, separable. 
Seed exalbumiuous.— Shrubs or herbs. 
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Tribe IV. Boruagk^. Ovary conflisting of 2 two-celled or separable carpels; Style 
central baselar, springing from the gynobase. Fruit 2-4-parted, of 2 two-celled or 2-partrble 
carpels. Seed exalbuminous.— Shrubs or herbs. 'J’his last is dixided into 6 subtnbes, sometimes 
diftering from each other nearly as much as the tribes do among themselves. These 1 deem it 
unnecessary to introduce, there being so few Indian species referable to this tribe. 

Affinities. De Candolle briefly remarks of these, “an order approaching Lnbintw and 
Verbenacece by the structure of its fruit, and Sotanncece and Hydrophyllavea' by its flowers.''' 
Lindley remarks of Cordtocecc, “The plaited cot> ledons and dichotomous st}le liist led to the 
separation of this order from Borrageworts, with winch it was fornicily as^ocialcd, chiefly it 
is to be supposed, on account of the roughness of the leaves. Von Mai tins remarks that it 
is in fact much nearer Contwlvulacccf', from which it differs in its invert(‘d ornl»r}o and 
drupaceous fruit. It seems to me impossible to a<liiiit Cordinvece even into the same eati'gory 
as Borrnge(i\ the indispensable pecularities of which are gyrate inflorescence and iiucamerita- 
ceous fruit, neither of which circumstances occurs here.” 

With respect to the last two circumstances mentioned, the first, the inflorescence, is nearly 
met here in the decided tendency towards g\ ration observable in the aecomiiaii} ing species of 
Cordu/, and the cot} ledons are but very slightly plaited, thus showing so far a strong leaning 
towards Khretinceiv in both these points, hut differing in the twice dicliotornons st}le, and 
ascending not pendulous ovules: but the ovary is the same in both, a more iuijiortaiit character 
than one derived from the mature fruit. 

In regard to Ehretwce(r^ Lindley remarks, “a branch of the old liorraghira* distinguislic*! 
by a terminal style, proceeding from the ajiex of a jierfectly concrete ovary of 4 c(‘11m, a baccate 
fruit, and seeds furnished w'lth thin fleshy aihnnien. The order is recombined with Uorritginvo' 
by Alph. De Candolle, but it seems sufticieiitly eharaeterized by its ecincrete carpels, and the 
presence of a small (piantity of albumen, 'i’lie separate not separable nuts of Borraginvir 
are so peculiar, notwdtlistanding Cvrvnihe lias them combined in pans, that a real objection 
seems to exist to the disregard of so good a mark by the combination with them of these 
concrete-fruited Ehretiads.*’’ 

Under his order Kkretiacecr Lindley ranges De randolle*’H 2iid and 3rd tribes. There is 
no doubt a considerable difference between tliein and Borragva^ in the ovary and fruit, and espe- 
cially in the h}pog‘ynous origin of the st} le of the latter, but in other icH|)ectH wc find much 
affinity and a progressive transition. Between Cordia and KiiTctla the great(*st difli*rence I find 
is in the position of the ovules, ascending in the one, pendulous in the other. ^J'he seed, too, dif- 
fers, being exalbuminous in tlie former, and more or less copiously alhumiiions in the latter. I’he 
only other distinction of ordinal value betw'eeii the two is the tuiee dnided stigma of Cordin 
and the simply cleft ouc of Ehretia^ hut that is neutralized by Tournrforfin (a genus oi E lire- 
tiavecB) in which it is entire 'Jdie different jmsitioii of the ovule is n(»t alone suflicient to con- 
stitute an ordinal character, and neither, I appreluiid, ought ho much imjiortancc to he attached 
to the circumstance of the 4 carpels cohering into a single nnt in one, and continuing distinct 
in the other. The transition, fioni Elirvthivew through Tourvefortin to JIeH<)fropeu\ seems 
easv, though the latter differs nearly as much from tlie former as Ehretirte does from Cor- 
dieco; hence if Ileliotropiurn and EknAla may he united as memherH of one family, there 
seems but little reason for separating Cordia and Ehretia. 

The passage from Hetiofropeoe to Borrogerjp Ih not quite so smooth as in the preceding 
examples; the difference in the ovary and fruit, and especially in the }i}imgynoiis insertion of 
the Btvle ’of the latter being greater. But on the other hand the similarity of habit is more 
marked and of a kind, for the most part, so conspiemms as to lead eytii a cursory observer to 
detect the relationship. It therefore becomes a question of some nicety to decide, whether 
relationships easily detected by external characters is to give place to others deduced from 
microscopic research? which those indicated above certainly are. My irnpiessuin is that the 
verdict will bo io favour of the former ; and to that extent, confirmatory of De Candolle s views 
in this instance. 


Mm 
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Endlicher, Meisner, and Lindley agree in assigning to Cordiacen? pendulous ovules; Alphonse 
De Candolle, on the other hand, says of Varronia^ “ovula angulo interno cujusvis loculi lateraliter 
udiixa, basi obtusa, apice latire visa acuminata, facie obs. angustato-truncata, a dorso compressa 
and of Cordiay ^^ovula ut in Varroniis ex obs. in C. Geraacanthoy aut basi loculi propiora et potius 
adscendentia ex C. Chamiasoniana,^^ My observations, as exhibited fig. 6 tab. 1 69, accurately 
correspond with his; hence the remark above as to the relative position of the ovule in the 
two tribes. 

The inference I am disposed to deduce from these considerations is, that the four tribes of 
De Candolle must either be retained as one or split into four orders, and, for myself, I feel 
disposed to adopt the former alternative. In tnat case the affinities of the conjoint order 
become complex ; the first tribe perhaps approaching Convolvulace€By but very distinct, the second 
and third, Verhenaceocy equally distinct ; and the fourth, Lahiatecay but still all associating so well 
with each other that those of one tribe may be mistaken for those of another. This could 
scarcely happen with species of any other order. Lindley’s location of Cordia in his Solanal 
Alliance between AaclepiadecSy and Convolvulacece seems to me unnatural, at least I am unable 
to trace any affinity with the former and, so far as I am acquainted with the order, not much 
with the latter. 

Geographical Distribution. Viewed in its most comprehensive aspect, that is, as 
understood by De Candolle, this order has a very extensive distribution, its species being 
scattered all over the world, CordiecBy EhretiecBy and HeliotropiecBy all show decidedly tropical 
predilections, while BorragecBy containing at least twice as many species as all the others put 
together, is to an equal extent extratropical, being for the most part natives of the more tem- 
perate latitudes, abounding in the Southern parts of Europe and Central Asia. Species referable 
to De Candolle’s three first tribes are common in Southern India, while those of the fourth are 
comparatively unknown, Trichodeama and some species of Cynoglaaaumy being almost the only 
ones to be met with. 

pROPEHTiKs AND UsEs, Thcsc are not important. The fruit of some species of Cordia 
are eat by the Natives but are not by any means agreeable to the European palate, being soft 
and mucilaginous with a kind of mawkish sweet taste. The wood, though some attain the 
stature of considerable sized trees, is not of much value. 

The Ehretias are not much thought of as medicinal agents. The Roots of E, huxifolia 
are used in the same manner and for nearly the same purposes as Saraaparilla, The juice of 
Tiaridium Indicum (Heliotropium Indicum) is employed as an application to painful gum 
boils, and also to inflammatory afiections of the eyelids. According to Martins it is a remedy 
of undoubted advantage to cleanse ulcers, and allay inflammation. The Peruvian Heliotrope 
is universally esteemed on account of its delicious fragrance. Of the true Borrages the Tricho- 
dismas only are suflJciently common on the plains of India to have found their way into the 
Native materia medica, and they are said to be diuretic. Of the European species, many are 
employed in the arts for the sake of the dyes furnished by their roots. 

Remarks on Genera and Species. The number of Indian genera of this order is 
small. According to De Candolle’s enumeration, there are in all 70 genera; 12 or 13, probably, 
of which have Indian representatives. In Southern India, Cordia stands alone in its tribe. 
Ehretia and Tournefortia each furnishes a few species to the second, and 3, out of the 6 genera 
belonging to Heliotropiecey have Indian species. Of the 53 genera of BorrageeBy 9 or 10 mrnish 
Indian species, but these are principally from Northern India, Of the plates illustrative of 
this order one is appropriated to each of the 4 tribes, CerdiecBy EhretieWy HeliotropiecKy and 
BorragecBy by which means all the three, or rather, if they are to be separted, four orders are 
represented, should they, ultimately, be declared such ; and if not, the transitions of the one 
large conjoint order may be readily traced through all their gradations. The plant selected to 
illustrate Heliotropes has been long known under the name of HeUotropium Indicumy then 
under that of Tiaridiumy and now it rejoices in that of Heliophetum Indicum. I do not very 




HELIOTKOPEifi 


SORMGENIEiE. 


171 



TIARIDIUM INDICUM (LEHN) 





ILLUSTRATIONS OF INDIAN BOTANY. 


211 


clearly perceive the object of this last chanpfe, nor do I understand on what principle it is made, 
nince it sets aside an older and well established generic name which seems quite uncalled for. 
The plant represented (plate 170) under the name of Toumefortia has long been imperfectly 
known, from a passing good figure in Burmann'^s Flora Indica, under the name of Heliotropmm 
Zeylanicum^ under which 1 published it in my leones. More intimate acquaintance with the 
order having enabled me to detect my mistake, I take advantage of this opportunity to pul)> 
Jish a new and more correct figure under its proper generic appellation. It is, in many parts 
of India, a common annual growing in cultivated fields, flowering during the rainy and cool 
Siiasons, and is, I believe, the only species of the genus found on the plains of Southern India ; 
there is another common about Point de Galle in Ceylon, and a third I found on the Neil- 
irherries ; a fourth, T. Heyneana^ is described, perhaps from Mysore, and three or four are 
natives of tlxe more Northern provinces. A genus so rare, merits being better know than i( 
has hitherto been in India. The species of Ehretia^ here given, is not a native of the penin- 
sula, but as no figure of it has yet appeared in any Indian botanical work, and having authentic 
specimens, I preferred it to better known species, while it has the advantage of furnishing the 
link connecting EhretiecB and Cordiece through its sub-corymbose, scarcely gyrate inflorescence. 


EXPLANATION OF PLATE 169. 


Cordia Myxeu (Linn.) flowering branch, natural size. 

1. Expanded flower. 

!2. Corolla split open to show the stamens in situ. 

Anthers. ^ 

4. Ovary and calyx. 

.5. Ovary cut transversely, 4-celled. 

G. Ovary cut vertically, ovules erect. 

7. Portion of a corymb of full-grown fruit. 


8. A detached ripe drupe. 

9. The nut. 

10. Nut cut transversely, aborted. 

11. A seed. 

la. The same, testa removed to show the plicate coty- 
ledons and inferior radicle. 

13. Portions of a leaf magnified. 


EXPLANATION OF PLATE 170. 


A. 1. Ehretia serrata, (Roxb.) flowering branch, natural 
size. 

2. Flower-bud 

3. Expanded flowers, 

4. Detached corolla. 

5. Anthers. 

G, Calyx and Ovary. 

7. Ovary cut transversely. 

8. — — vertically, ovules pendulous. 

9. A mature berry slightly magnified. 

10. Cut transversely all the seed matured. 

11. Detached seed cut longitudinally, showing the 
embryo in situ. 

12. Detached embryo. 

EXPLANATION 

1. Tutridium Tndicum (Lehm.), flowering branch, na- 
tural size. 

3. Detached flower. 

3. Corolla split open, anthers in situ. 

4. Detached anthers. 

5. Ovary and calyx. 

G. Ovary detached. 

7. Cut vertically. 

8. Transversely. 

9. Mature fruit, side view. 


B. Toumtfortia Zeylanica (R. W.), flowering branch, 
natural size. ^ . 

I. Detached flower. 2. Detached corolla. 

3. Corolla split open showing the stamens in situ. 

4. Antliers, back and front views. 

5. Calyx and ovary. G. Ovary detached. 

7. Ovary cut vertically more highly magnified, 
k Cut transversely. 

9. Mature fruit 

10. Detached nut 

II. Nut cut transversely. 

12. Cut longitudinally, embryo in situ. 

13. Detached seed. 

14. Detached embryo. 


OF PLATE 171. 

10. Fruit cut transversely. 

11. A detached nut 

12. Cut transversely. 

13. Longitudinally. 

14. Detached seed. 

1.5. Cotyledons, testa removed. 

16. Portion of a flowering spike. 

17. Portion of a fructiferous one. 

18. Upper and under surface of the leaf All more or 
less magnified. 
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EXPLANATION 


1. TMchodema Indteum^ a amall phnt, natural fize. 

2. An unexpanded flower-bud, 

3. An expanded flower seen from above. 

4. The same, front view. 

5. Detached corolla split open, stamens in situ. 

6. Detached stamen. 

7. Calyx and ovary. 

8. Detached ovary. 


OF PLATE 172. 

9. Ovary cut transreiiely. 

10. Cut vertically. 

11. Mature fruit. 

12. Fruit cut transversely. 

13. A detached nut. 

14. Nut cut transversely. 

15. Detached cotyledons. 

16. Portions of a leaf, upper and under side. 


CXIX.-*VERBENACE^. 

This large and complex order was first indicated by Jussieu, under the name of Vitires, 
which name he subsequently changed to the one now given. His materials for the elucidation 
of the family, at that remote period (60 years ago), seem to have been more perfect than 
those for most of his other orders, as the number of genera referred to it by him is exactly 
half those assigned by Schauer in De Candolle’s Prodromus in 1847; the numbers in the two 
works bei^or respectively 21 and 42. It is an order which has long stood in need of a compre- 
hensive le’K uidon, but no one seems to have taken sufficient interest in it to induce the attempt 
being made as a new and original work. Walpers’ account of it, in his Repertorium Botanicum, 
was, up to the appearance of De Candolle’s 11th Volume, fhe only one extant, and that simply 
claimed the merit of being a compilation from the writings of others, not a revision of the 
order, and as such, by bringing together what was known, was, at the time of publication, a 
valuable contribution to the working Botanist, and was all 1 had to aid me in naming the 
species published in my leones, which will account for some changes of nomenclature which 
became necessary on the receipt of the more complete work. 

Schauer divides the order into three tribes, viz, 

Verbenej:. Ovules erect, rising from the base of the cells of the ovary, anatropous. 

ViTEiE, Ovules inserted above the base on the central angles of the cell, pendulous, amphi- 
troj)ou8 or sub-anatropous. 

Aticennle. Ovules geminate in the cells, pendulous from the apex of the axis, amphi- 
tropous. 

These distinctions, being for the most part accompanied by differences of habit and external 
characters, are convenient and practically useful but, according to my observations, they are not 
always (|uite correct. The two first tribes are further divided into 10 sub-tribes. In regard to 
one of these, Symphoremccp, he seems to have taken an erroneous view of the structure of the 
ovar} and position of the ovules, I find that the ovary and ovules of that sub-tribe are iden- 
tical with those of Aviaennieo!^ that is, only partially 2-celled, the partition not reaching to the 
apex of the cell, with the 4 ovules suspended 2 and 2 from the free apex of the placenta, and 
prolonged downwards till they terminate in a membranous subulate point ; hence they are in 
neither case amphitropous, or in other words attached by the middle, so that the two ends are 
equidistant from the point of insertion. The ovarial structure of these two tribes is so remark- 
able that it might almost be doubted whether they ought not to be separated on that very 
account to form the type of a distinct order. Were such a course adopted, the two divisions 
of the order would assort badly ; whence I esteem them better left where they are, but 1 cer- 
tainly think SymphoremecB should be excluded from the tribe Vitece^ and be itself raised to that 
rank. As it now stands it breaks up what would otherwise be a natural group. 

The structure of the ovary of these two groups difters from that of the true ViteeSy in 
having the lower half of the ovary truly 2-celled, while most of the others have it only 
spuriously so. This statement, being at variance with the observations of my predecessors 
who have written on this order, seems to demand some explanation. 
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A one-celled ovary is one where the margins of the carpellary leaves are not so far inflexed as 
to meet and coalesce in the axis, and therefore leave an empty space in the centre ; a two- or more 
celled one is where these margins meet and coalesce in the axis. Of the first there are two 
degrees— first, where they meet in the periphery and are not inflexed, having the placenta* either 
central or parietal— second, where they are so far inflexed that they nearly meet but, owing 
to the edges becoming reflexed, do not cohere. In this last case the partition, in place of resem- 
bling a room with a wall built across, resembles one divided by folding doors which, though they 
may touch, can still be withdrawn without causing any breach of continuity. This last form 
is not deemed a true partition, and ovaries in which it occurs are not considered truly 2-celle<b 
Such ovaries are said to be spuriously 2-cellod, such is the ovary of Clcrodendron^ Vifed\ 
Premna^ and I believe some others of that tribe. For other examples of this form of ovary 
see the figures of Gentianece^ OrohancacecB^ Gesneriaceai^ &c. Such a structure seems never 
to have been suspected in this order; hence Mr. Gritiitirs astonishmeiit on finding it in the 
genus Glosaovarya^ which he describes as having an ‘‘Ovarium 1-locularc ! placenta* bilainellata*, 
lamellis recurvato-incurvis ; ovula 4 pendulo-apensis.'” Scham^r, however, either did not see thi 
line of separation between the two semi-partitions or folding doors, or does not consider colie 
sion necessary to the formation of a 2-celled ovary, and assigns to that genus that structure. 


Be that, however, as it may, I find a similar structure in other genera of the order, showing 
an analogy if not a positive affinity between Viticecc and Bignoniaveat, and even Acanthacea'. 
Sympkoremeoe and Avicennece differ from both these forms in the structure of their ovnr}, 
which is partially 2-celled, that is, the partition wall, if I may so say, is not raised to tin* 
ceiling, so that it is 2-celled below and one-celled above : which is my reason for wishing to 
separate the former as a distinct and well marked tribe from Vitew. In Myoporacea\ an order 
to which Avicennece is so nearly related that Brown referred it there, I do not find this structure. 
In it, the ovules arc really attached to the upper angles of the cells which are complete, at least 
I find them so in the only species I have at hand to examine, nameh, M. congesium and 
fwuminatum. This difference, though microscopic, seems one of considerable import, espe- 
cially when combined, which I believe it is, with difference of habit. But on that point I 
speak with diffidence, having so little acquaintance with the order. Gmelina Aiuer& from the 
Viteous genera above mentioned in having a distinctly four-celled ovary, %yith a single ovule 
ill each, pendulous from the upper central angle, just as in Myoporacea^ ; li also corresponds 
with that order in the character of the anthers; and, as regards the corolla and fruit, 1 think 
aL^rees even better than with Verhenacece, For these reasons I am disposed to view the genus 
as the transition one, uniting the two orders and, perhaps, of the two more justly referable to 
the former. Under this impression I have introduced a figure of Gmelina with the view oi 
making known, through its medium, the characters of Mynporacew, and show how nearly they 
approach each other, and have added in the upper corner tlie Pbto some outline sketches 
cSed from EndlicheFs leones, of a species of that order which I think go far to prove that 
Gmelina is erroneously placed iu this order, as it only difiers from the other in its 4-lobec 

corolla. 


Characteh of the OiiDEE. Flowers hermaphrodite, rarely polyffamo-dioicous, 4-5-ine- 
raraW more • reiTular or irregular or bilabiate, unibracteate ; bracts sometimes enlarmiiK 
S or ta. 

atter uiooming. ^ Corolla hvDoirvnons, monopeta bus, tubular, deciduous; limb 4-5- 

with tt. ^ ^ P „„.,y ; 

sometimes o-l^iauea, usuaiiy uiie»iiuM, insKrted on the tube of the corolla, 

flcstivation imbricate (m Symphorema, in e jjAvnamons and all fertile, or with a superior 
inoluse or exserted, 4-5 rarely more ; y ^ , jj generally opening longitudinally, 

exantheriferous or rudimentary one; the celfs. 

parallel, divaricate or vertically ^ 4 carpels ; 2 - 4 -celled with the margins 

Ovary free, seated on an annular disk ® } P - partitions, sometimes, splitting within 

of the carpels forming the the cells, Vafely gLinate. 

tStser^-t^opous, L ver^e., in tne other tribes 
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pendulous from an ascending parietal spermophore in the central angle of the cell ; style ter* 
minal, simple ; stigma undivided, capitate or bifid. Fruit either capsular of 2-4, or rarely 6, 
one-seeded cocci, separating at maturity, or drupaceous, 1-2-celled* Seeds erect, axalbuminous : 
embryo straight, cotyledons thick, oily ; radicle inferior, short. — Herbs, shrubs, or lar^e trees, 
sometimes scandent, often furnished with resinous glands, thence aromatic or fetid : ramuh 4-8ided. 
Leaves opposite, whorld or alternate, simple or pinnate, incised, divided or digitate ; stipules 
none. Inflorescence either indefinite (centripetal), racemoso-spicate, capitate or definite (centri- 
fugal) di- or trichotomously cymose ; cymes axillary or forming terminal panicles. Calyx and 
bracts often coloured, enlarging with the fruit. Corolla variously coloured, white, red, blue, 
yellow ; often small and inconspicuous. 

This, as it now stands, is a large and heterogeneous order, which, it is my impression, will 
yet be split into several. For the present, Schauer distributes it under the following tribes : 

Tribe I. VERBENE^f:. Inflorescence indefinite, racemose, spicate or capitate. Ovules erect 
from the base of the cell, anatropous. — Herbs or shrubs, very rarely trees. Leaves simple, often 
cut, but never compound. 

Tribe 11. Vite^. Inflorescence definite, di-trichotomously-cymose ; cymes axillary or 
collected into a compound panicle. Ovules inserted about the base of the cell, on the central 
angle, pendulous, amphitropous or sub-anatropous. — Trees or shrubs, very rarely herbs. Leaves 
simple or digitate. 

Tribe ITI. Avicennie^e. Inflorescence capitate or spicate, centripetal. Flowers sessile, 
opposite ; each supported by a bractea and two imbricated scale-like bracteoles. Ovary 2-celled 
with 2 ovules in each, pendulous from the apex of the central angle, amphitropous. Capsule 
coriaceous, indehiscent, with the embryo germinating within the pericarp, at length bursting 
forth. Tropical trees inhabiting salt swamps along with Rhixophorce and jEgicercc, 

Affinities. Each of the above tribes, while certainly more nearly allied to each other 
than to other families, seem to claim for themselves a different set of affinities. The first, as 
here arranged between Borraginecc and Labiatece^ seem to occupy the most suitable place 
that could be assigned to them, for the relationship between them and Lahiatecp. is certainly 
near but still they can scarcely be comfounded. They also approach Heliotropiece of Borra- 
ginece^ but scarcely so nearly. The Vitece^ excluding Symphoremeoc^ on the other hand, recede 
from Labiateae and Borrageoe in their arboreous habit, but nearly approach both Cordieos and 
Ehretiece, in that, and also in their ovary, fruit, and seed, but widely depart from them in the 
characters of their flowers. Through those (their flowers), added to their spuriously 2-celled 
ovary, exalbuminous seed, and opposite (often compound) leaves, they approach the Bignonal 
Group. And lastly, Avirennece is allied both by habit and structure to Rhixophorecc^ on the 
one side, and Myoporaceas on the other; so nearly indeed to the last, that Mr. Brown has in his 
Prodromus referred it to that family. Symphoremece associate, by their ovarial structure and 
solitary seed, with Avicennese, but depart from them in the structure of their seed and scandent 
habit. Their more remote affinities are unknown to me. If these views are even Mproxima- 
tions to the truth, it follows that this large order is about as complex in its afl^nities, as 
it is heterogeneous in its species. 

Geographical Distribution. The order Verbenacewy as a whole, is abundant within 
the tropics of both hemispheres ; Verhenece predominate in America, Vitew in Asia. A few 
are found in Africa and Australia, and a very few in Europe. Single species are found distri- 
buted over vast tracts of country, especially in America. Some are natives of both America 
and Southern Africa, a few are cosmopolite ( Verbena oJlcinaUa and Lippia nodiflara ) in warmer 
and temperate regions all round the world. Avicennece are natives of salt marshes within the 
tropics of both hemispheres. 

Properties and Uses. With the exception of the timber, of perhaps two or three 
species, the Teak ( Tectona grandis ) and Vitew arboreay and some others, the benefits derived 
by man from this family are of very secondary valae. As medicinal agents several are 
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^ployed in domestic practice Imt 

Physician. Nearly all the species of I 

when bruised, and so do some if not aU I disagreeable musky s«u-\\, 

and on that account are ofterd^d and nSed J rVin Mfoliata cerla\«V do-I 

to prevent attacks of Insects. SrNatives hdf^^^^^^^ 

pr" r o"ft::^'orSctV *" 

properties has otten more effect than any active property they possess. ^ 

f timber of the rec^ona gramha is about the most highly esteemed of any in India; 
that of nearly all other trees is spoken of as Jungle- wood, and inferior. Time does not now 
permit, otherwise some remarks might have been offered on the subject of the pr(‘Hervution 
of the Teak forests and the recent fearful waste and destruction of that valuable, 1 had almost 
said invaluable^ tree in all our teak forests, w'ithoiit a single step being taken cither to keej) 
up the stock or preserve young trees from the ruthless hands of contractors and others licensed 
to cut Teak timber. Measures arc now, I believe, in progress to arrest the ruinous destruction 
that has for some years been going on, and it is to be hoped the Directors uill snceecd in tlieir 
object, as otherwise the stock in hand wdll soon be exhausted. Griffith's Hemigyihnia, is 
described as attaining dimensions nearly equal to the Teak, and yielding timber of great 
strength and elasticity, but it does not seem to have such an extensive range, and possilily if 
attempted to be propagated elsewhere would not succeed. Plants so local as it appears to be, 
and so limited in their geographical range, being generally difficult of propagation. 


Remarks on Genera and Shecmes. For the reasons stated above, my observations under 
this head, must unavoidably be brief, indeed almost confined to the subtrihe Symphoremerr, wliieh, 
awing to my sot being very complete and Walpers’ account of them imjierfect, 1 was induced 
to scrutinize with considerable care. The result of that examination I published in the leones, 
in which I have given figures of 10 species; Schauer's list extends only to seven. A more 
recent examination of the ovary has induced me somewhat to alter my views of its structure. 
In the following remarks it is said to approach Myrdneacea*. This is not exactly the case, as 
I now find it is distinctly 2-collod, but with the partitions so thin that, in a vertical section, they 
are easily torn and apt to be overlooked unless expressly looked for, giving the appearance of 
an erect central placentiferous axis, from the apex of which the ovules are susjieiided. The 
ovary is however correctly described by Scliauer as 2-celled (except at the apex) with 2 collateral 
ovules in each, pendulous from the apex. They are exactly as iu Avicannea^ not amjihitro- 
pous but rather anatropous and, as in Amcennece, only one is fiecurKlatcd. These striking agree- 
ments between the two groups of plants led me then to suggest the elevation of Sytnphoremew 
to the rank of a distinct tribe, in place of retaining it as a subtrihe of Vitea>, a view wiiich 
my more recent examination has greatly tended to confirm. 

The difference of the inflorescence and flowers, and general habit, stand ns an almost 
insuperable obstacle iu the way of its association with Aviemnen^ as an order. On the genus 
Amcennia I at the same time offered some remarks bearing on the discrimination of 2 species 
figured in the leones ; these also I introduce here in connexion witli the remarks on 8ym- 
pLremea?. Beyond these, nothing occurs to me demanding notice, Iiaving already referred 
to the discrepancies of Gmelina ; Schaucr's Monograph being, so far as I can judge, generally 
so perfect as to leave little to be desired. 


SrMrHOREMEJE. 

This small group of plants, brought together as a sub- 
tribe of VUicetB, ought, it appears to me, to constitute 
the type of a tribe, or even a separate order, allied to, 
but distinct from, FcrtenacceE, differing as they do from 
the rest of the order in the inflorescence, Uie ovary, 
the placentation, and the seed. It is thus defined by 
Schauer, in DC.’s Prod, r 


«Sub-tribe Stmphoremeje, cymes contracted glome- 
rate, few-flowered ; involucrate. Corolla regular or bda- 


biate. Stamens 4-5, or indefinite. Capsule coriaceous, 
indebiscent, 1-seeded by abortion.— Flowering shrubs 
with simple leaves.” 

This definition, so far as it goes, seems correct, l ne 
cymes might, perhaps, with equal or greater propriety 
have been called simple umbels, and, having an invo- 
lucre, they convey the idea of an umbel, rather than 
tliat of a cyme. The involucre itself, constitutes a 
peculiar feature, erroneously described in the generic 
character of Symphortma as «0-8-pbyIlum,” but cor- 
rectly in the description of the species, as being com- 
posed of 2 bracts and two bracteole. to each. Such is 
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indeed the compoaitioD of the involucre in all the three 
genera. In Swnphorema and Spenodeme it ia composed 
of 2 opposite bracts, each furnished with two somewhat 
smaller bracteolea : each leaflet bearing a sessile, axil- 
lary flower at the base, and a single flower in tlie centre, 
without a fulcrum. In Congea one of the bracteolea of 
each bract aborts, while the opposite, contiguous pair 
often unite, reducing the four parts to three, giving the 
appearance of a 3-pnyllou8 involucre. 

In the numerous specimens of both Symphorema and 
SphenodesmCi I have examined, 1 have always found the 
involucre fi^hyllous, and only once (No, 1478), with 
fewer than 7 flowers and never more. In Congea^ the 
involucre is four- or, by the union of the 2 bracteolea, 
reduced to 3-phyllous, with from 5 to 7 flowers ; that is, 
a flower to each leaflet, and a central odd one unsup- 
ported, or two to each bract, one to each bracteole and 
the odd one. Both Roxburgh and Schauer describe the 
glomerulus of Congea as 6-9-flowered. I have not yet 
met with more than 7, nor fewer than 5 in any glome- 
rulus, of either of the three species 1 have examined, 
thence infer that the statement has originated rather in 
loose generalisation, than actual and careful counting to 
determine the point. 

Does the composition of this involucrum throw any 
light on the vexed question of leaves and stipules of 
Udiacem^ or in any way tend to clear up the difficulty 
there experienced in determining what are leaves and 
what stipules ? 

The umbellate inflorescence and characteristic invo- 
lucre, seem of themselves to constitute this, at least, 
a peculiar tribe, if not a separate order; but when to 
these are added the semi-one-celled ovary and remark- 
able placentation, approaching that of Myrsinetuett^ and 
the farctuose seed, nothing seems wanting to justify its 
elevation to the dignity of a tribe : it is my impression 
even an order, amply distinct from true Verbenacem. 
As a tribe, the structure of the ovary and placentation 
place it between VUiceft and Avicenne<E, as it corres- 
ponds with tliat of the latter, viz., “Ovula in loculo 

S emina, ex apice axeos pendula amphitropa,” and to 
lat extent is more nearly allied to the latter, than to 
the former, in which Schauer places it as a subtribe. 

The following abbreviated essential characters of the 
genera I had prepared before Schauer^s Monograph 
reached me, and as they difler slightly from his, I intro- 
duce them. To complete the Illustrations of the tribe, 
I have given the analysis of Symphorema polyandrum^ 
in No. 1474. 

Symphorema. Involucre G-phyllous, 7-flowered. Cor- 
olla regular, many-cleft; segments inflexed in {estiva- 
tion. Stamens equaling the number of lobes of the 
corolla, alternate with them. 

Sphehodbsme. Involucre G-phyllous, 7- rarely 3-flow- 
ered. Corolla sub-inegular, 5-lobed, imbricate in assti- 
vation. Stamens 5, inserted on the throat of the corolla, 
alternate with its lobes, shortly exierted. 

CoifOEA. Involucre 4- or, by union of the lateral 
pair, 3-phyllous, 5-7-floweied« Corolla bilabiate, upper 
lip much produced, 2-parted, imbiicale in aitivatton. 
Stamens 4, didynamous, long, exierted. 


CONOEA. (Roxb.) 

When naming the sobiect of 1472. I had not seen 
Schauer’s Monograph. He, I And, reduces C. viUosa^ 
Roxb., and C. azurea, Wall., referring both to C. tomen- 
tosa, Roxb. 1 am unable to say how far he is correct 
in considering C. vUlosa and azurea identical, not having 
an authentic specimen of the former, but I certainly 
cannot coincide with him in combining C. azurea and 
tomentosa^ which 1 consider quite distinct, and there- 
fore presume he has fallen into error through the imper- 
fection of his materials. To prevent, as far as 1 am able, 
the extension of the confusion likely to arise from this 
accidental error, 1 have determined to give a figure of 
C. tomenloaa for comparison with Wallich^s C. azurea, 
the drawing of which is taken from an authentic speci- 
men. To these I add one of what I now consider a 
new species. The plants from which the drawings are 
made may be thus briefly distinguished : 

C. azurea (Wall.), leaves elliptic, acute, or sub-mucro- 
nate at the apex, slightly hispid above, sofUy velutino- 
pubescent beneath : leaflets of the involucrum obovate, 
oblong, sub-cuneato towards the base, softly velutino- 
pubescent on both sides: umbels 5-7-flowered: calyx 
teeth narrow, lanceolate, acute. 

C. ioTnentoaa (Roxb.), leaves ovate, slighly cordate, 
acute, or sub-acuminate ; hispid above, tomentose 
beneath : leaflets of the involucre oval, obtuse at both 
ends, tomentose above, softly pubescent beneath : umbels 
7-flowered, calyx teeth short, blunt 

C. velutina (R. W.), leaves ovate, acuminate, glabrous 
on both sides, coriaceous, leaflets of the involucre obo- 
vate, spathulate, dilated and cohering at the base, form- 
ing a cup in which the flowers are seated, velvetv on 
both sides ; umbels 5-flowered : calyx teeth very short, 
obtuse. 

In all these I find indications of the compound nature 
of the third leaflet of the involucre, but in one specimen 
of the last, there are several instances of the bracteoles 
remaining permanently distinct, as shown in Fig. 2. B. 
Plate 1479, thus clearly explaining what might other- 
wise have remained a conjectural inference. 

AvicEifmA. (Linn.) 

This genus associates with Symphoremeas in the 
character of its placentation, but diflers in the seed. 
Much uncertainty seems to exist among Botanists as 
to the limits of its species. Walpers has 2 species, but 
assigns to one of these no fewer than 7 distinguishable 
varieties; Asia, Africa, America, Australia and the 
Philippine Islands, each contributing to the list. The 
two plants here fi^ed are considered bjr him identical, 
not even varieties. Blume has not given figures of 
his plants, hence I presume their supposed identity. 
Schauer in his Monograph describes 4 species, distri- 
buted under two sections, viz. : 

1. ^DonaHoi stylus manifestus, post coroUae lapsum 
e calyce exsertus. 

2. ^Ujfota, stylus sub-nuUus, stigmata in vertice, ovarii 
fere sesiilia.^ 

He, like Walpers, refers both to the same species^ 
which he calls qffieinalia, and places it in the 2d 
section along with iomenioaa, which name he restricts 
to the American plant On the coneotnesi or other- 




OlHELINA ASIATIfAfJ.LWl 





TERBENACE^. 


173-J. 



ILLUSTRATIONS OP INDIAN BOTANY. 


217 


wise of that diyision, I am unable to offer any opinion, 
never having seen it, but I am not prepared to go along 
with him in viewing the two plants here represented as 
the same species, though nearly allied. When naming 
the drawings, I adopted Blume’s views, and still, perhaps 
erroneously, retain his name. He may be in error in 
considering the Java plant identical with the American 
one, but not in viewing his A. alba as distinct from his 
A» tomentosoy if 1 have not erred in viewing these as 
his plants. 

1841. Avicennia tomentosa (Lin. Blume, qffid* 
nalisy Lin., Schauer), leaves obovato-cuneate, obtuse, 
glauco-tomentose beneath. BL 

Malabar coast, and generally to be met with in salt 
marshes on both coasts of the Indian Peninsula. 

A small tree or considerable shrub, with oboyate, 
obtuse, coriaceous leaves, light green above, whitish 
or greyish beneath ; petiols densely villous above : 
peduncles axillary and terminal, irichotomously pani- 
cled; branches short, stout, terminating in a single 
capitulum, or elongated and bearing several sessile, 
lateral ones ; bracts concave, coriaceous, 3 to each 
flower, and, like the calyx lobes, ciliate, calyx 5-parted, 
lobes ovate, obtuse, glabrous. Corolla scarcely exceed- 
ing the calyx, d-cleft, lobes ovate, acute, pubescent on 
the back, yellow : stamens 4, about equal, scarcely ex- 
serted; anthers globose, deeply funowed between the 
cells. Ovary ovate, pubescent, imperfectly 4-celled, 
with 2 ovules in each, pendulous from the free apex of 
an erect, central placenta : style short, cleft at the apex: 
fruit oblique, ovate, compressed, apiculate, roundish at 
the base, supported by the persistent calyx and bracts. 

Schauer h^s revived for the this species Linnasus 
speciflc name “officinalis,’^ and I think correctly, as it 
differs in some points from the American plant to which 


he restricts Linnasus’ “tomentosa.” Linnceus however 
did not think them distinct, as he afterwards reduced 
his A. officinalis. In the American plant, the flowers 
are white, in the Asiatic one, yellow, a difference which, 
in so difficult a genus, ought not to be overlooked in the 
determination of its species. 

1482. Avicenma alba (Blume), leaves oblong, lan- 
ceolate, acute, or slightly obtuse, glabrous, whitish 
beneath. Bl. 

Tellicherry, Malabar Coast, 

In addition to these brief characters, the habit of the 
two plants is very distinct and is well preserved in the 
figures. Admitting Uierefore that the Asiatic plants are 
distinct from the American, they must equally be view- 
ed as distinct from each other and may perhaps be thus 
defined : 

A. ojicinalia (Lin.), leaves obovate or obuvato-cuneate, 
coriaceous, glabrous above, glauco-pubesccnt beneath, 
peduncles axillary, solitary or sub-panicled, terminal: 
witli several sessde capitula, or a single terminal one, 
bracts and lobes of the calyx coriaceous, concave, ciliate : 
sub-acute : corolla 4-clelt: stamens as long as the lobes, 
exserted : style about the length of the ovary, slightly 
cleft at the apex, segments acute, approximated. 

A. alba (Blume), leaves oblong, elliptico-lanceolate, 
acute at both ends, glabrous above, whitish pulverulent 
beneath : peduncles terminal, from the axils of the last 
pair of leaves of the branches, long, slender ; flowers 
capitate : capitula compact, many-flowered : bracts and 
calyx villous on the back, densely ciliate: corolla 
scarcely exceeding the calyx, 4-cleit ; lobes acutish : 
stamens about half the length of the lobes, sub-incluse i 
ovary densely hairy on the apex ; style short, 2-clefl ; 
lobes dilated, lanceolate, spreading. 


EXPLANATION 

1. CUrodendron Siphonanihusy flowering branch, natu- 
ral size, . ^ ... 

2. Detached corolla split open, stamens in situ. 

3. Anthers, back and front views. 

4. Calyx, ovary and style, natural size. 

5. Calyx and ovary slightly magnified. 

6. Ovary cut transversely, showing it impertectly 
2-ceUed owing to the two halves of the partition not 
cohering in the axis. 


OF PLATE 173. 

7, Ovary cut vertically, ovules pendulous from the 
apex of the cells. 

8, A mature fruit. 

9, One of the lobes detached, . , y, . 

10. Cut transversely showing the thick fleshy coty- 

cotyledon detached, showing the radicle and 
plumule in situ. 

12, DeUched plumule. 


EXPLANATION 

1. Bouchea Hydrabadensis (Wall.). 

2. Lippia nodiflora (Rich.). 

3. LatanaIndica(Roxb.). 

* 4. Premna latifolia (Roxb.). 

5. Callicarpa Wallichiana (Walp.). 


OP PLATE 173-b. 

0. Spenodesme barbata (Schauer). 
7. Symphorema polyandra (R. W.). 
e. Congea velutina (R. W.). 

9. Congea azurea (Wall.J. 

10. Avicennia tomentosa (Lmn.). 


EXPLANATION 

1. Gmelina ^sialica (Linn.), flowering branch, natural 

2. Unexpanded flower-bud. 

3. Flower full-blown. 

4. Corolb iplit open. 

5. Antben, back and nout view*. 

6. Calyx and ovary. 

7. Ovary cut tranevereely. 

8. Cut vertically, ovule* pendulou*. 


3P PLATE 174. 

a Small portion of a flowering branch of Gmelina 

’'lO-^lpruit of the »arae cut tranevereely, copied from 

T^^lMt^LureTare introduced to *how the fruit, 
that of the other not being procurable at 
The outline figures above are Phohdia 

Bcoparia, a speews of Afyoporaceay from Endhchar, 
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CXX.— LABIATiE. 

This is the last of the large orders of Corolliflorfle we have to consider, and though the 
largest and perhaps the most difficult is, I believe I may safely venture to add, the best known. 
For this perfect acquaintance with a family so extensive, and at the same time so exceedingly 
natural, that in many cases it is almost impossible to define the limits of either its genera or 
species, we are indebted to the untiring labours of Mr. George Bentham, probably the most 
accomplished and indefatigable of living Botanists, who has, for nearly 20 years, been studying 
this order and, from year to year, as opportunities offered, amending his previous labours. In 
1830 his first paper on the Indian Lahiatw was published in Dr. Wallich’s great work, ‘‘Plantae 
Asiatieas Hariores.” This was followed by the publication, between 1832 and 1836, of his 
Monograph of the order, including 1714 species ; and lastly, in 1848, by his revision of the whole 
of his past labours on this family in the article Labiates of De Candolle's Prudroraus, occupying 
580 pages of that closely printecl work, truly a great work though forming but a small portion 
of his numerous contributions towards the advancement of Botanical Science, amon^ which may 
be mentioned, as being scarcely if at all inferior to the present, his Monograph ot Scrophula^ 
riacece^ another great family which he has long and carefully studied. 

The order having been so admirably elaborated, it only remains for me to endeavour, to the 
l)est of mv abilities, to give a summary, 1 fear a very imperfect one, of his labours, and recom- 
mending those desirous of acquiring a more perfect acquaintance with it to apply to the 
originals. 

A species of this order is for the most part known at first sight, if in flower, by its general 
aspect. The stem is 4-angled ; the leaves are in opposite pairs ; the flowers form clusters in the 
axils of the leaves or have the appearance of a ring embracing the stem ; looked at a little 
more closely, the calyx is found to be tubular and variously toothed on the margin : the corolla 
monopetalous, generally two-lipped w'ith 2, or 4 unequal stamens, and on the removal of the 
corolla is seen, seated in a fleshy variously lobed gynophore in the bottom of the calyx, the 
4-lobed ovary and, springing from the middle, a filiform style ending in a bifid stigma. 

The ovary, when cut across, is seen to consist of 4 distinct cells with a single erect 
ovule in each. 

It may bo assumed from this description, in which every thing seems in pairs — opposite 
leaves, 2-lippod corolla, 2 or 4 stamens and 4-lobed ovary — that it essentially is what is called a 
tetramerous family, and yet such is not the case. The calyx, when analyzed, evidently consists 
of 5 united sepals, the corolla, in like manner, can be shown to be made up of the union of 
5 petals, and often 5 stamens, one imperfect, are developed ; showing clearly that, as in most of 
the other corolliflorous orders we have been considering, they are pentamerous. The structure 
of the gynmeium, or female organization, does not seem quite so clear. Regarding it, Mr. 
Bentham remarks, “For though monstrous flowers in Sideiitis canariensis^ Coleus aromaticus^ 
Salma critka, &c., have shown that the normal number of carpellary leaves forming it is five, 
yet in the habitual state of the Labiatee this number is constantly reduced to two, which are 
placed fore and aft." I have quoted this passage for the purpose of remarking that, it seems 
to me to present a kind of non sequetur in our botanical logic. It is customary to assume 
that whatever parts are developed in an ovary, in a state of monstrosity, must be pre-existent 
and normal, notwithstanding something very different is, in the healthv condition, always 
developed. In this particular case it is stated that two carpels is the healthy condition of the 
plant, but that occasionally, in monsters, 5 are produced; ergo, 6 is the normal number, and the 
all but constantly present 2, abnormal. On opposite leaved plants, verticels of 3 or 4, or more 
are, in diseased or monstrous states, met with ; would it in such cases be considered sound logic 
to infer that, because in such examples whorls did occur that therefore whorld leaves was the 
normal structure, not merely in the individual, but in the whole family to which it belongs ? 
We daily see aberrations in the formation of parts both of excess and deficiency, would it be 
logical to infer from such cases that they only presented the normal form P I have seen cases 
of an excess of toes and fingers, would it be safe to infer from such that two thumbs on 
each hand was the normal structure of the human hand, but that generally they were reduced 








ILLUSTRATIONS OP INDIAN BOTANY. 


219 


^ can I reconcile my mind to all the deductions of a like kind 

ff 1 lifv “““m! writings. The study of monstrosities has been’ 

shoot the m2. of structural botany; but occasionally it seems possible to over- 

On these grounds, then, I hesitate in adopting as legitimate the above deduction, that 
a quinary gynmcium is the normal form of Lahiatw, any more than that it is that of Gentianw 
or any other of the dicarpellary orders we have been examining. To any one studvinir a 
labiate plant, without reference to the analogies furnished by other orders, especially the 
Borragimw and Verbenac.e(P, \i requires a considerable stretch of the imagination to conceive 
how four such perfectly distinct ovaries can be the produce of only 2 carpels; while in 
where they are scarcely more perfectly distinct, each is allowed a separate carpellary 
leaf. But leaving the question of 2 or 4 or 5 carpels to be settled by future iii.iuirers, 1 shall 
now proceed with the consideration of the order in its usual form. 


Character of the Order. Flowers hermaphrodite, usually irregular, calyx free, iier- 
sistent, 5- rarely 4-merous, monosepalous. Corolla monopetalous, hypogynous, deciduous, 5- 
merous or, through the union of the upper lobes, 4-merous, irregular ; a'stivatioii bilabialely 
imbricate, the upper lip exterior, middle lobe of the lower inmost, lateral ones iniermediiitc. 
Stamens inserted on the corolla, alternate with its lobes, the upper one, and sometimes even 
the upper or lateral pair aborting or altogetlir wanting. Anthers various. Ovary free, seated 
on a gynophore or thick disk, 4-parted or rarely 4-cIeft, lobes erect, attached transversely, 
or oblifjuely by the interior side, towards the base ; stylo central, erect, between the lobes’ 
usually bifid at the apex, the divisions anterior and posterior ; ovules solitary in each lobe of 
the ovary, erect, anatropous. Fruit conformable to the ovary; sometimes by abortion li- or 
1-lobed, with one erect seed in each ; testa thin ; alhiimon sparing or wanting ; embryo straight 
or rarely, in Scutellaria^ incurved with the seed ; radicle short next the hilum ; cotyledons 
fleshy, parallel to the axis of the fruit. — Herbs or undershrubs or shrubs ; with ojiposite or 
whorld 4-sided branches. Leaves opposite or whorld exstipulate, entire or divided, reticulately 
ponniiierved. Leaves and calyx in many, and in some the stems and corolla, covered with 
globose glands, filled with fragrant very aromatic essential oil. Inflorescence (called a thyrsus) 
formed of axillary, opposite, centrifugal flowering, cymes, with a terminal flower, the rest 
unilateral on the branches. Bracts two, opposite, under the branches of the cymes, with solitary 
ones opposite the flowers on the branches. Cymes heteromorphous, namely : normally loose, 

ramose, many-flowered, with the flowers unilateral along the branehes : 2d, condensed on the 
apex of a common peduncle, and then called capitate : condensed into 2 opiiosito sessih* 

fascicles, forming a false verticil or verticillaster, with the interior bracts often aborting, the 
exterior ones forming an involucrum or likewise aborting: 4/A, reduced to a single flower, and 
then the flowers are opposite and solitary. 

The verticillasters (or pairs of opposite cymes) are sometimes all axillary, uniformly seated 
in the axils of the cauline leaves; sometimes tlio upper ones are all racemose or spicate, that 
is, disposed on the ends of the branches in the axils of bract-like leaves. In a few species, 
they are spicate, or racemose, with the flowers alternate or scattered, not opposi te. Benth. 


Affinities. On this head there is not much room for remark, the order being so peculiar 
in its inflorescence and fructification that it may almost be said, if in such a case the expression 
be allowable, to be sui generis. In this work I followed De Candolle’s series of orders down 
to Gentianece, but the subsequent ones appearing less naturally disposed, I felt it necessary 
to depart somewhat from that arrangement, in the hope of thereby obtaining a more easy 
flowing series • and in doing so found that the succession of orders between Orohnnehneea 
and Scrophulanacece, both inclusive, formed a grouji that can scarcely he separated, each passing 
easily into its successor, and the whole forming a perfect circle, all held together by their 
irre/ular unsymmetrical flowers. From Scrophulariacea to Solanacew the transition is so easy 
that at some points it is scarcely possible to draw the line between them though, viewed as 
a whole, they are most readily distinguished by the irregular flowers of the one, and the regular 
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01)66 of the other. The seriee between iSWanooeof end Borrofinea^ both indiiisive, Ibmie e 
a eecond gronp (but not, ea ia the former case, a circle) marked bjr their regpder flowers; 
which again fay an easy transition passes into V&r6$nacea through the medium of the Iruottfi* 
cation, and occasional regular flowers of the latter. ^‘The Verbenaceos alone, having fre* 
quently the same inflorescence and many of the characters of Labiatae^ approach near enough 
to occasion any hesitation in drawing the line of separation.^ Both oraers have irregular 
labiate flowers, and the ^^ovarium is slightly lobed in Verbena and other neighbouring genera ; 
and in Cymaria and some Teitcria^ it is less lobed than in other Ixibiatce, but yet, the distance 
is considerable in this respect between the former and latter genera. Amongst the genera, 
in other respects intermediate, Cloanthee has been instanced by Mr. Brown as having the 
habit of Labiatm^ and the characters of Verhenacece ; and Hoelandia^ on the contrary, as 
being Verbenaceous in habit with Labiate characters: to these instances may be added the 
close resemblance, in all but fruit, between Teucrium^ Betonica^ &c., and Vitia ovatn^ trifo^ 
liafa, &c. ; but these examples present no real difficulty and are few compared with the vast 
extent of both orders.*” Benth. Lab. P. xv. To these examples must now be added Holm- 
skioldia, at first referred to Labiates but now placed among the VerJjennceos. From this it 
appears that, in a linear series such as is here adopted, this is its proper place. The transition 
from Verbenacpfv into Labiatce is easy, but there is no other into which Lahiateco can 
similarly ♦ ''ss, the two following orders ha\ing no affinity, and appear as if placed at the end 
of tins ' simply to facilitate the passage to the next, with the leading orders of which they 
have S 01 ..C affinity. 

Ofographical Distributiok, Labiatffi are scattered over nearly the whole earth. 

The following brief but comprehensive summary of their distribution I copy from Dr. 
Lindley's Vegetable Kingdom. 

“Natives of temperate regions in greater abundance than elsewhere, their maximum prolh- 
ably existing between the parmlels of 40° and 50° N. latitude. They are found in abundance 
in hot dry exposed situations, in meadows, hedgerows and groves ; not cqmnionly in marshes. 
In France they form l-24th of the flora; in Germany, l-26th ; in Lapland, L40th; the 
proportion is the same in United States of North America, and within the tropics of the 
New World (Humboldt) ; in Sicily they are 1-21 of the flowering plants (Priesl) ; in the 
Balearic Islands, l-19th. About 200 species are mentioned in Wallich’s catalogue of the 
Indian Flora, a large proportion of which is from the Northern provinces. They are not 
found in Melville Island.^ 

In Southern India they are most abundant on the tops of the higher ranges of mountains, 
and are very numerous, both as to species and individuals, on the Neilgherries, but many also 
occur on the plains. 

PuopEiiTiEs ANTD UsEs. On this branch of the subject it can scarcely be needful to dwell, 
their qualities not being of much consequence to mankind though many of the species contri- 
bute something to his stock of luxuries and comforts, if not necessaries. So far as yet ascer- 
tained, the order does not possess a really noxious species, but many very aromatic ones, owing 
to the large quantities of essential oil secreted by their glands. These essential oils, many 
of which are admitted into Pharmacopfeia, are useful as carminatives, for expelling flatus, and 
often still more so on account of their agreeable aromatic flavour affording a convenient shield 
to cover the disagreeable taste of other more efficient medicines ; such are the principle uses 
of the Mints, Lavenders, &c. Many ore used as condiments in cooking, and some are bitter 
and tonic and, as such, used as strengthening medicines. But upon the whole they are gen- 
erally much more highly esteemed by the domestic practitioner than by the physician. As 
articles of perfumery, who does not know the Lavender water and Ean-de-Uologtie, both of 
which derive part of their scent irom the Lavender ; also the fiosemary, a strong infusion 
of which is employed to allay the heat of skin in Erysipelatous eruptions, and as a cephalic 
to relieve beaaache and excite the mind to vigorous action. ^It is also remarkable for its 
undoubted power of encouragrng the growth of hair and caring baldness. It is in fact what 
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eaii868 the green colour of the beet pomatumi used for that purpose. An infusion of it pre- 
vents the hair fkrom nnonriing in damp weather.^ It is one of the plaotsi txied in nianufhoturing 
Hungary water. Of the Indian species, few indeed have obtained repute as medicinal agents. 

Both the species selected for illustrating this order are held in repute by the Nativen 
as medicinal agents. The one, Coleus^ as a powerful aromatic carminitive, in cases of cholic 
in children; on which occasions the juice is prescribed mixed with sugar or other suitable 
vehicle ; the other, Leucaa^ or Phlomis^ as it was formerly called, as a very effective application 
in cases of pustular eruptions, for which purpose the leaves and tender tops are beat into a pulp 
and applied as an unguent. It is said to be a most effective remedy in Psora. Another 
plant of this order, Aniaomalia Malaharica (Neputa Malabarica^ Ainslie), has got the reputa- 
tion of being a tonic and febrifuge; for the cure of the latter it is administered in infusion and 
the patients are made to inhale the vapour rising from the infusion. I'ho infusion is al8<> 
prescribed in dysenteric affections. I have not heard it from Natives that nn infusion of 
Coleus aromaficus produces an intoxicating effect, but I was told by a European Lady, who 
had been recommended to use it as a carminitive, that it certainly produced that effect on 
her, and forced her to discontinue its use, though deriving benefit, towardK the aleviation ()f 
the ailing, dyspepsia and frequent attacks of flatulent cholic, for which it was prescribed. 


Remarks on Genera and Species. In this, as in the preceding large orders, it seems futile 
to attempt Individualizing either genera or species, and especially in this, which has been ho 
thoroughly elaborated by so excellent an observer. Such being the case 1 shall, as above, merely 
lyive the Tribal characters, accompanied by the analysis of at least one genus of each of those 
having Indian representatives. The following then are Mr. Bentliam's tribes oi this order, under 
which are arranged 121 genera in De Candolle’s Prodromus. 


Tribe I. Oceinoidej:. Stamens declinate. 

Tribe II. SATUREiEiE, Stamens distant, straijjht, divaricate or connivent under the 
upper lit), 4 or 2 (then the anthers are 2-ceUed with the conuectivu not filiform), lobes of the 

corolla flat. 


>lla nat. „ , . 

Tribe III. Monaede*. Stamens two, straight or ascending, cells of the anthers oblong, 
linear, either solitary or separated by a filiform connective, (rarely approximated.) 

Tribe IV. Nepete.e. Stamens 4, the posticous (not the anticous as in the other tribes), 
longer. 

Tribe V STACHYDE.n. Stamens 4, ascending parallely under the usually concave helmet 
(galea). Nuculm smooth or tuherculate, free from the huso, erect. 

Tribe VI. PRASIE.E. Stamens like those of Stachydem. Nuculrc fleshy, sub-connatc at 
the base. x ii i 


explanation 

1. Coitus aromaticus (Benth.), flowering branch, natural 
siie. 

a Co?oul***pli t*open%tameng monodelphoua at the 

^ 4. Anthers, back and front views. 

5. Calyx and pistil 

6. Apex of tiie style and stigma. 


OF PLATE 175. 

7. Detached ovary 4-lobed. 

8. Ovary cut transversely. 

9. Fructiferous calyx. ^ 

11. The same, testa removed. 

12. Seed cut transversely. 

13. Cotyledon and plumule. . . . a ij 

14. Portion of the under surface of a leaf. All more 

or less magnified. 

pp 
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EXPLANATION OF PLATE 176. 


1. Leucaa Zeylanica (R. Br.) small plant, natural size. 

2. An expanded flower. 3. Corolla split open. 

4. Anthers, side and front views. 

5. Calyx and ovary. 

6. Detached ovary. 

7. Ovary cut transversely. 

8. Fructiferous calyx. 

EXPLANATION 

1. Anisochilus carnosus. (Wall.) 

2. Lavandula Burmanni. (Benth.) 

3. Salvia lanata. (Roxb.). 

4. Pogostemon rotundatum. (Benth.) 

5. Micromeria biflora. (Benth.) 

6. Nepeta leucophylia. (Benth.) 


9. A nearly full-grown but immature seed. 

10. A detached Omit. 

11. A nut cut transversely. 

12. Cut longitudinallv. 

13. Cotyledons detached. 

14. Upper and under surfaces of the leaves. All more 
or less magnified. 


OF PLATE 176-b. 

7. Scutellaria violacca. (He 3 me.) 

8. Prunella vulgaris. (Linn.) 

9. Gomphastemina Heyneana. (Wall.) 

10. Leucas urticsefolia. (R. Br.) 

11. Leonotis nepetifolia. (R. Br.) 

12. Teucreum tomentosum. (Heyne.) 


CXXI.— PLANTAGENACEiE. 

This small order, consisting of only 3 genera, but now including about 120 species, was 
first ostabb* ' 'd by Jussieu, who, regarding what more modern Botanists call the corolla a 
petioled c i i ^ n and the calyx an irivolucrum, placed it between JmarantacecB and Nyctaginece, A 
recent writer, Barneoud, who has deeply studied the order, takes a somewhat similar view, he 
also viewing it as monochlamedlous, but with this difference, that he calls Jussieu’s involucrum 
a calyx and his calyx modified stamens. Neither of these views of the nature of the floral 
envelopes, is admitted to bo correct by the generality of modern Botanists, who, almost 
universally acknowledge it a member of the Corolliflorous sub-class, considering the floral envelopes 
as truly a calyx and corolla as those of any other order. It consists of »low herbaceous stemless 
plants, usually with the leaves all radical, forming rosettes. Some however are caulescent with 
opposite or alternate leaves. In Indian Botany it is an order of very secondary importance, 
only three or four species having yet been found in India Proper, and, so far as I am aware, 
only one within the limits of the Peninsula, and that confined to the highest mountains, such 
as the Neilglierries and Pulney Mountains and Newera Ellia in Ceylon. From the mountains in 
Scinde however I have received, through the kindness of Mr. Stocks, two or three species 
showing in the flora of that country a marked tendency towards a greater predominence of the 
European forms, which is confirmed by several other families, such as Cruciferce^ Labiatce^ 
Orohanchacece^ &c., all of which present forms very distant from those of India and akin to 
those of Europe. The following, slightly altered, is Lindley’s 

Character oe the Order. Calyx imbricated in aestivation, 4-parted, persistent. Cor- 
olla membranous, monopetalous, hypogynous, persistent, with a four parted limb. Stamens 4, 
inserted into the corolla, alternately with its segments ; filaments filiform, flaccid, doubled 
inwards in aestivation ; anthers versatile 2-celled. Ovary composed of a single [.^1 carpel, 
sessile, without a disk, 2- very seldom, 4-celled, the cells caused by the angles of the placentae ; 
ovules peltate or erect, solitary, twin, or indefinite ; style simple, carpellary ; stigma hispid, 
simple, rarely half bifid. Capsule membranous, dehiscing transversely, with a loose placenta 
bearing the needs on its surface. Seeds sessile, peltate, or erect ; solitary, twin, or indefinite ; 
testa mucilaginous; embryo lying across the hilum in the axis of fleshy albumen; radicle 
remote from the hilum, inferior, or in some cases centrifugal.— Herbaceous plants, usually stem- 
less, occasionally with a stem. Leaves forming rosettes, or in the caulescent species both alter- 
nate and opposite; flat and ribbed or taper and fleshy. Flowers in spikes, rarely solitary; 
usually bisexual, seldom, by abortion, with the male and female in separate flowers. 

Affinities. These are generally admitted to be obscure and my acquaintance with the 
order is too confined to admit of my ofiering any decided opinion on the subject. As already 
remarked, Jussieu and Barneoud consider it monochlamedious, a position from which Botanists 
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generally dissent. As regards the genus Plantago^ I am disposed to coincide with Don and 
Lindley, in considering it more nearly allied to PrimulacecB than to any other, by its agreeing 
in 80 many points with the ovary and seed of that order. Endlicher and others consider 
it more nearly allied to Plumbagineacece^ on account of the texture of the corolla, but it wa nts 
one essential characteristic of both these orders ; the stamens are alternate not opposite the seg- 
ments of the corolla, as in Plumbagineacece and Primulacece^ while as regards the structure of 
the ovary and seed it is most distinct from the former but nearly agrees with the latter, so that 
in place of being, as stated by Endlicher, far removed from Primulacea* it only differs in the 
position of the stamens. And the value of even that solitary distinction seems weakened by the 
singular fact, noticed by Mr. Brown, that in most of the species the divisions of the tube 
caused by the swelling of the fruit are alternate with those of the limb, which seems to imply 
that the true lobes are split down the middle and the apparent ones each made up of 2 halves, 
in which case the stamens are actually opposite the lobes, as in PrimulacHcc. If this view of 
its structure can be established, it will follow that its true station is next that order, with which 
it further agrees in habit and scapoid inflorescence* 

Lindley, following Endlicher, assigns, without a doubt or qualification, in the character of the 
order, a 2-celled ovary composed of a single carpel, the cells being caused by the angles of the 
central free placenta abutting against the sides. I have endeavoured to make out this structure, 
but not successfully. The ovary is 2-celled and, as it appears to me, the partition is formed in 
the usual way by the introflexed margins of 2 carpels meeting in the axis and there forming 
the placenta. In this I may be wrong as the parts are very minute, requiring both skill and 
delicacy in the dissection, but such is the appearance they present to me. It results, if my 
dissections are correct, that the opinions of Endlicher and Lindley, as to the ovary being 
composed of a single carpel, must be wrong, and so must my view of its affinities. Analogy is in 
favour of their opinion, so far as the freedom of the placenta is concerned, but not, I think, as 
regards the solitary carpel. With this remark I leave the question to be decided by those more 
skilled in minute anatomy than I am but, on the supposition that it is dicarpellary, place the 
order between Labiates and Plumbagineee^ as being its nearest relations. 


Geographical Distribution. Generally speaking, this is an extra tropical order, for, 
though met with in the tropics, the species that occur within that zone, are nearly confined to 
alpine stations where they enjoy a temperate climate. I have only recognized one species on 
the Neilgherries, but there may possibly be others which I have overlooked. The one hero 
figured is very common on these Hills ; less so, if indeed it be really the same species, of 
which I have some doubts, on the Pulney Mountains. Three or four have been found on the 
Himalayas, but probably, if carefully sought for, more would be found. From Scindo, as 
already mentioned, I have received three or four species. 


Properties and Uses. These are not important, slight bitterness and astringency are 
found in the herbaceous parts of the plant, which have led to their employment in Europe in 
domestic medicine. And one species, Plantago Ispaghula^ is cultivated in some parts of India, 
for the sake of the seeds, from which a mucilaginous emollient drink is prepared and prcNcribed, 
by both European and Native practitioners, in cases of cough, ardor urime, and other aft'ections 
requiring emollients. 


EXPLANATION OF PLATE 177. 


1. Plantago Jkiaiica (Linn.), a smallest plant, natural 
size. 

2. An expanded flower with its bractea. 

3. Corolla detached. 

4. Split open, showing the atUchment of the stamens. 

5. Anthers, back and front views. 

6. Calyx and ovary. 


7. Ovary, cut transversely. 8. Vertically. 

9. Full-grown capsule. 

10. Cut vertically to show the placenta and partition. 

11. Capsule after dehiscence. 12. A seed. 

13. Cui transversely. 

14. Longitudinally, showing the embryo in situ. 

15. Embryo detached. 10. Capsule dehiscing. 
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CXXIL— PLUMBAGINACEiE. 

This is a small order and one with which the Indian Botanist has but little trouble, the 
Indian species beinff very few. Of ten genera, referred to the order, only three have Indian 
representatives, and among them only furnish four species. Scinde and Cabul have several 
more, some of which it seems probable may be found eastward of the Indus but as yet, so far 
as I can discover, none of them have been found in our North Western provinces. The Scinde 
and Cabul ones belong to that most difficult genus, Statice^ for specimens of one species of 
which I am indebted to Mr. Stocks. The order, being thus sparingly distributed in India, 
need not occupy much of our time or space. A most elaborate Monograph by M. E. Boissier 
has recently been published in De CandoIle^s Prodromus, but which, so far as this work is con- 
cerned, seems unnecessarily detailed and copious, especially in the character of the order which 
occupies three pages of that work. 

Character of the Order. Calyx tubular, persistent, sometimes coloured, corolla (of 
very thin texture) monopetalous, with a narrow tube, or composed of 6 petals, which have 
a long narrow claw. Stamens definite, opposite the petals, in the monopetalous species hypogy- 
nous [in Plumbago seated on the very bottom of the corolla but not truly hypogynous], 
in the polypeUlous rising from the petals. Ovary superior composed of 5 (or 3 or 4) valvate 
carpels, 1-oelled, 1-seeded; ovule anatropal, pendulous from the point of an umbelical cord 
arising from the bottom of the cavity ; styles 5 ! seldom 3 or 4 ; stigmas the same number. 
Fruit a nearly indehiscent utricle. Seed inverted with a rather small quantity of mealy albu- 
men ; testa simple ; embryo straight ; radicle superior. 

Affinities. On this point considerable difference of opinion for some time existed, and 
of a kind suited to give rise to a curious question, one, apparently, easily answered, but in 
reality a very difficult one, namely, how to distinguish the calyx from the corolla. Jussieu, and 
afterwards De Candolle, considered the part here called the calyx a kind of involucrum, and 
the petals as a perianth or calyx. Mr, Brown adopted the opposite opinion and pronounced 
the so called involucrum and calyx a real calyx and corolla, not apparent, and consequently 
that these plants did not belong to the monochlamedious class. Admitting that this view is 
correct, that the stamens are opposite the petals, that the ovary has 5 carpels, but is only 
1 -celled with a central free placenta (for such, I presume, the long filiform funiculous from 
which the ovule is suspended may be considered), then the relationships of the order seem evi- 
dently to lie in my first group (see page 127). But if, on the other hand, Jussieu’s idea is 
adopted, which views the corolla as a calyx, then the order is transferred to a different class 
and may indeed be viewed as the transition order. In regard to the position of the stamens, 
which must have some weight in deciding this question, I find that, in Statice^ they are inserted 
on the petals as in the Myrsineous group, but in Plumbago^ they have a glandular enlargement 
at the base of the filaments by which they cohere, forming a ring round the base of the ovary, 
but are perigyuous, that is inserted on the base of the part called corolla, not hypogynous, and 
have the filaments opposite the lobes. These facts go far to throw doubt on the correctness of 
Mr. Brown’s opinion, and to leave this still an open question, Bindley remarks that they are 
distinguished from all the monopetalous orders by their plicate calyx, and Brown commences 
his definition of Plumbago with the words, ‘^calyx plicatus,” As applied to P, Zeylanica^ I do 
not understand the meaning of the term. Fresh flowering specimens are now before me, but 
they present neither plait nor fold, I therefore attach less weight to that mark of distinction 
than to the very unusual one of the ovule being suspended worn the apex of a cord which 
rises from the base of the cell, a peculiarity, to the best of my recollection, not elsewhere met 
within this sub-class, and forming an admirable point of structure by which to associate, as one 
family, nearly all plants in which it occurs. 

Geographical Distribution. “In toto orbe terrarum occurrunt;” such are the few but 
comprehensive words of the M. Boissier in regard to their distribution in general. 
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The Statices and Armerias are partial to the coast and salt marshes, in such situations 
extending from Greenland to within the tropics. Plumbago Zeylanim extends from near the 
foot of the Himalayas to Cape C^omorin, Ceylon, and Port Jackson in Australia. JEgialitis^ in 
like manner, extends from the Sunderbunds of the Hoogly to Australia; and Vogclia has now 
3 species respectively named, Jfricana, Arabica^ and Indica. 

pRovERTiEs AND UsEs. These, so far as yet known, are not important, but I find it cur* 
rently believed in this country, that the roots of Plumbago Zeylanica^ reduced to powder and 
administered during pregnancy, will cause abortion ; and made into a paste with a little congee, 
and applied to the skin, will produce a blister ; whence it is used as a discutiant in incipient and 
indolent Buboes. Plumbago Europoia is said to be still more energetic, causing ulcers when 
applied to the skin, and vomiting and catharsis when taken internally. Some species of 
Armeria are employed in European domestic medicine as diuretics, and with considerable effect. 

Remarks on Genera and Speciks. On this subject I have nothing to offer. The 
two species of Plumbago known in India, P. Zeylanica and P, rosea^ are best distinguished by 
the colour of their flowers, white in the one and red in the other. Vogelia is known at first sight 
by the sepals, which are lanceolate with a strong midrib, and thin membranous crisped margins. 
In regard to the fecundation of the ovule, I quote the following paragraph from Lindley. 

‘‘The economy of the ovule is higlilv curious ; before fecundation it is suspended from 
the apex of a cord or rather strap which lies over the foramen, or orifice of the foramen, 
through which the vivifying influence of the pollen has to be introduced ; this foramen is pre- 
sentea to the summit of the cell immediately below the origin of the stigmas, but has no com- 
munication with that part of the cell, from contact with which it is further cut off by the 
overlying strap; but as soon as the pollen exercises its influence on the stigmas, the strap 
slips aside from above the foramen which is entered by an extension of the apex of the cell, 
and thus a direct communication is established between the pollen and inside of the ovule. 

“This phenomenon is obscurely hinted at bv several writers, but was first distinctly shown 
me by Dr. Brown, and has since been beautifully illustrated by Mirbel, Nouvelles Kecherches 
sur Povule^ tab. 4.’' 

After writing the above, and when comparing the drawing with the character of the order, 
it seemed not to convey a sufficiently perfect idea of the order as a whole; the appearance 
and general habit of the first section, Staticeoe^ differing so greatly from the second. Plum- 
hagece. To obviate this defect I have thought it advisable to give a figure illustrative of that 
section also. And have selected for the purpose a species, a native of Scinde, hitherto unfigured, 
at least under the name here given. 'J'he compliment is well merited, Mr. Stocks being a 
most indefatigable and excellent Botanist, but 1 do not feel by any means certain that this 
will be retained as a distinct species, it seems so very nearly allied to Arabica, M. Boissier’s 
specific characters, like those of his ordinal one, are full to complexity, and on comparing what 
1 esteem authentic specimens of the species, with the character, cannot help thinking there is 
some mistake, either in the phrase or specimen ; the anal 3 ^ 8 es therefore are given in much detail, 
especially as regards the parts concerned in the specific character. 


EXPLANATION 

1. StaHce Stocksii (Boiss.), flowering branch, natural 
size. 

2. Portion of a spike. 

3. Detached spikelet consisting of a full-blown flower 
and unopened bud. 4. Detached corolla. 

5. Corolla opened showing the ovary. 

6. Detachea petal and stamen. 7. Detached stamens. 
8. Ovary cut longitudinally, showing the cord for 

conveying fertilizing matter to the ovule descending 
from the apex, and the very young unimpregnated ovule 
suspended firom the apex of a longish funiculus in the 
bottom of the ceU. 9. Ovule and mniculus detached. 

10. Immature fruit 11. Cut transversely, .'»-angled. 
12. Capsule and included see^ 

Capsule opened, seed in situ. 14. Detached seed. 


OF PLATE 178. 

I.*!. Cut transversely. 10. Cut vertically. 

17. Detached embryo. 

18. A leaf a little magnified. 19. A bract 

20. Portion of a spike seen from above. 

21. Seen from below. 

22. A detached spikelet of 3 flowers, one still envel- 
oped in its bract 

Obs. It appears from figures 2 and 22 that the spike- 
lets go on elongating from 1 to 3 or perhaps more flowers, 
whence I should infer, their number being fluctuating, 
that they are unsuitable for giving specific characters. 
Bossier, however, I find, frequently introduces the num- 
ber of flowers on the spikelets inti his characters* In 
this species the spikelets are described '^spiculis biflo- 
ris in spicas brevissimas fasciculiformes confertis.” 

Qq 
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EXPLANATION 

1. Plumbago Zeylanica (Linn.). Flowering branch, 
natural size. 

2. Detached flower with its bract and 2 bracteols. 

3. Corolla split open with the stamens attached to a 
thickened vein at the base. 

4. Detached stamens. 

5. Calyx and ovary. 

6. Apex of the style and stigmas. 

7. Ovary cut transversely. 

S. Cut vertically. 

9. Detached ovule. 


OP PLATE 179. 

10. Fructiferous calyx and withered flower. 

11. Same opened to show the capsule. 

12. Capsule after dehiscence. 

13. Detached seed. 

14. Cut transversely. 

15. longitudinally, embryo in situ. 

Ifl. Detached embryo. 

17. Portion of the rachis of a spike. 

18. Portion of the calyx showing the glandular hairs. 

19. A gland. 

20. Portions of a leaf. All more or less magnified. 


CXXIII.— ERYCIBEAE. 

This order consists of only one genus and 7 species, it is however a curious one in its 
structure, and its affinities are still very obscure, I may almost say, unknown. In some particu- 
lars, such as the aestivation of the corolla, its 4 erect ovules, corrugated cotyledons and mucila- 
ginous albumen, it approaches Convolvulacect; but it wants the style, and dicarpellary ovary of 
that order; in place of which, as shown by its 5 stigmas, it has a 5 carpellary one, but only 
one cell, ana 4 ovules. The following graphic character of the order and genus, and remarks 
on its affinities, are from the accurate pen of Alphonse De Candolle, who examined the flowers 
with much care, and which I substitute for the character of the order as given by his father. 

“I have not seen the fruit, but in dissections of the flowers, principally younger ones, I 
have observed the following: Calyx lobes quincuncial in aestivation. Corolla deeply 6-cleft, 
three times longer than the persistent calyx; lobes large, obcordato-bifid, sericeous on the 
middle of the back, the sericeous part triangular, externally valvular in aestivation, with the 
margins folded inwards mutually adpressed, crenulate, glabrous, whence the aestivation is 
properly endu plicate- valvatc. Stamens inserted on the tube of the corolla, anthers incluse, 
longer than the filaments, lanceolato-subulate, cordate at the base, quickly dehiscing longi- 
tudinally ; pollen ellipsoid. Nectary none. Ovary ovoid-cylindrical, glabrous, 1-celled, some- 
what thicker above, surmounted by a hat-like stigma. Stigma fleshy, lO-stfiated or costate, 
costae equal, or alternately unequal, the larger ones in that case opposite the lobes of the 
calyx, all subobliquely radiating towards the left. Ovules constantly 4, attached to the bottom 
of the ovary, erect, anatropous, obovoid, filling the cavity of the ovary. Vestiges of cells, 
or rather ^ of filiform pollen tubes, descending from the upper part of the ovary above and 
between the ovules towards the base.-— Four ovules with 5 or 10 stigmas, and therefore 6 
carpel-leaves, is opposed to both theories of the origin of the ovules.’’ Fruit a l-seeded berry, 
cotyledons cor*'ugated with mucilaginous albumen between the folds. 

Regarding the affinities of the order he remarks — 

“It differs from Convolvulacew^ not by the baccate fruit, as remarked by my father, because 
in that order the fruit is sometimes baccate, but by the absence of a style and the quinary 
radiating stigma, as in Papaveraceae^ and especially by the one-celled ovary. For the genera 
of Convolvulaceae, which are sometimes saia to be one-celled, are in truth, at the period of 
expansion of the flower, 2-celled, as I have seen in Parana and Shuiereia (Hewetia W. and A.) 
and only become 1-celled at maturity when the partitions and aborted ovules can still be seen 
under the lens. The symmetry between the ovules and carpels is present in ConvohulaceiB und 
CordiacecB^ while in Erydheos^ as just stated (and I have dissected more than 20 flowers), it is 
wanting. The aestivation of the corolla is similar to that of ConvolvulacecBj where it is endupli- 
cate with the backs of the lobes more or less contorted, but it is very different from that of the 
Cordias, The structure and evolution of the ovules, whence originates the inferior radicle, 
indicate a difference, between Cordia and other Barraginece^ of considerable moment. The 
calyx, ovary, and erect anatropous ovules, call to mind the genus Monotheca of TAeo- 
phrastacea^ but in the aestivation of the corolla, the insertion of the stamens, and the number 
of ovules, they greatly differ.” 
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Affikitiks. The above remarks leave little room to doubt that the affinities of this 
order do not appertain to either ConmlvulacetB or Borraginecs^ neither does the author of them 
seem disposed to adopt his own suggestion as regards Theophrasteoi, Lindley, without assign- 
ing any reason, refers the genus without doubt to Ebenacew^ a location in which, to me, it 
appears greatly misplaced. There is another family presenting a somewhat similar discrepancy, 
and to a much greater extent, between the carpels and ovules, which, by analogy, may aid 
in throwing some light on this one, I allude to Plumhaginece^ which, as indicated by the 
numlig^ of stigmas and valves of the capsule, has five carpels, and only one ovule. In 
Semimrpece also a similar discrepancy occurs, 3 carpels and 1 ovule. These examples 
seem to show that the want of correspondence in this case between the carpels and ovules, 
however inexplicable, is not without analogy. In Plumbagineie only one of 5 carpels seems 
to bear an ovule ; in Erycibece^ on the other hand, four are fertile, and only one sterile. In many 
pentandrous genera we find 1 or more stamens suppressed. In Oleacect and Jaaminea*^ there 
IS reason to believe that two and three stamens are respectively suppressed in each, and in 
Composite the two carpels only produce one seed. On these premises I can scarcely admit, 
with Alph, DC., that the want of one ovule in this family is more opposed to the theories of 
the origin of the ovule than those cited. When we can satisfactorily account for the constant 
suppression of from 1 to 3 stamens in Scrophulariacea^^ Lablotcp^ Bignonincew, &c., we may 
equally be able to account for some carpels failing to bear ovules ; but in the mean time must 
be content to take things as we find them, and view the order under consideration as one 
having analogies but, owiug to this departure from the usual formation of so essential an organ 
as the ovary, no ascertained positive affinities. Under this impression I have thought it better 
for the present to remove it from the series of dicarpellary orders, which it tends to break, and 
place it beside Plumbagineaceoo and Salvadoracew^ until a more suitable station is found for it. 

Geographical Distribution. The seven species composing this order are all of Asiatic 
origin. Three are natives of India Proper, the other four from the Tenasserim Provinces and 
Eastern Islands. 

Properties and Uses. On this head I am not aware that any thing is known. 


EXPLANATION OF PLATE 180. 


1. Erycihe panicvlaia (Roxb.), flowering branch, na- 
tural size. 

2. An unopened flower-bud. 

3. Expanded flower. 

4. Corolla split open, showing its peculiar 2-cleft lobes, 
which are inflexed in estivation, and stamens in situ. 

5. Anthers, back and front views. 

6. Calyx and ovary with its 5-lobed stigma. 

7. Ovary cut vertically. 


8. Ovary cut transversely. 

9. Mature fruit about the natural size. 

10. A seed perhaps a little reduced, but, being taken 
from a dried specimen, that is uncertain. 

n. Kernel, testa removed to show the corrugated 
cotyledons and inferior radicle. 

12. A seed cut transversely. 

These, with the exceptions mentioned, are all more 
or less magnified. 


exxiv.— SALVADORACEAE. 

This order, if such it prove to be, consists of a single genus and two or three species. But 
though in structure, apparently the most simple, it is not found to associate wjth any of the ex- 
isting monopetalous orders. As regards the calyx and corolla it seems to approach Plantago but 
with respect to the ovary, fruit, and seed, it is most remote. As regards them, it approaches 
more nearly to Plumbaginece, but is still too distinct to allow of its admission into that order, 
this having no style, a sessile aiiatropous ovule, exalbuminous seed and inferior radicle, m all of 
which points it differs from Plumbago, having, moreover, the stamens alternate with the lobes 
of the corolla, and baccate fruit. In my conspectus at the head of 

I placed it, on account of its 1-celled ovary and basal ovule, in the first poup, but mentioned 
thL I did not think its affinities lay with that group. I am still of the 1 

therefore place it, with Erydbece, at the end of the senes, until a better pla.e can be found 
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for it, Lindley, who was the first to view this as a distinct order, at first supposed it related to 
Plumbagineacece and Plantagineacecft^ a view which has been adopted by both Endlicher and 
Meisner, but which further consideration has led him to modify, and now he thinks it may 
possibly be considered an ally of Ehretiacece and VerbenncecR, I quite agree with him in esteem- 
ing its relationship to the two former orders remote, and think that its suggested relationship to 
Verbenacece seems to merit consideration, though it must be admitted that that too is remote. 
For myself I feel disposed to look upon Azimacew a^ its nearest relation, from which it prin- 
cipally differs in its bisexual flowers and one-celled ovary ; both are tetramerous ; both ipfcve a 
sessile stigma; both have erect anatropous ovules; both have baccate fruit; both exalbuhiinous 
seed and inferior radicle ; and both are fruticose with opposite more or less succulent leaves. 
On these grounds it occurs to me that, had I now to go over the ground again, I should feel dis- 
posed to place this order in the Oleinous group, as being the one with which it coincides in the 
greatest number of points; though I should still view it as quite distinct. Lindley, doubtfully, 
indicates a similar relationship, but places the order in his Echial Alliance next Jasminecr, 

As Lindley is the only author who has treated of this order in detail, and as his account 
of it is both correct and brief, I shall take the liberty of quoting it at length, for the benefit of 
those of my readers who may nut be so fortunate as to have access to the valuable original 
from whence I copy it. 

Chaha€‘t*r of the Order. “Small trees with the stem slightly tumid at the articu- 
lations. Leaves opposite, leathery, entire, very obscurely veined. Flowers minute, in loose 
panicles. Calyx inferior, 4-leaved, minute. Corolla membranous, monopetalous, 4-parted. 
Stamens 4, connecting the petals into a monopetalous corolla; anthers round, 2-celled, bursting 
longitudinally. Ovary superior, 1-celIed, with a single sessile stigma; ovule solitary, erect. 
Pericarp berried; l-celled, indehiscent. Seed solitary, erect. Embryo amygdaloid, without 
albumen ; cotyledons fleshy, plano-convex, fixed a little below their middle to a long axis, the 
radicle of which is inclosed within their bases. 

Affinities. “By one author referred to Chenopods or Amaranths, notwithstanding its 
monopetalous corolla and embryo; by another to A rdisiads, notwithstanding the position of its 
stamens and the structure of ovary and seeds. This plant appears to be in reality the type of a 
quite distinct order, the true relation of which I formerly supposed to be with Leadworts and 
Plantains. With the latter it agrees in the number of the parts of its flower, its membranous 
corolla, and simple style ; with the former more in habit, and especially in the leaves, which 
are mnch like those of a Statice. It, however, differs essentially in its polysepalous calyx, 
amygdaloid embryo, opposite leaves, and berried pericarps. In habit it agrees with Galenia^ 
and this has probably been the cause of its having found its way to Chenopods. It seems how- 
ever possible, upon the whole, that it should be considered an ally of Ehretiads or Verbenes 
having but one carpel and symmetrical tetrandrous flowers. 

The species are found in India, Syria, and North Africa. 

^^Salvadora persica^ the Mustard-tree of Scripture, as has been demonstrated by Dr. Royle, 
has a succulent fruit which has a strong aromatic smell, and tastes like Garden cress. The bark 
of the root is remarkably acrid; bruised and applied to the skin it soon raises blisters, for 
which the Natives of India often use it. As a stimulant it promises to be a medicine of con- 
siderable power. The leaves of S. Indica are purgative ; the fruit is said to be eatable.^ The 
berries, which are about the size and, when ripe, somewhat resemble a small red currant, have a 
pungent taste and the peculiar flavour of Nasturtum or Indian cress, Tropceolum majua. 

Remarks on Genera and Species. To this genus, six species are assiraed in botanical 
works ; S. peraica^ capitata^ biflora^ Surinamenaia^ paniculafa^ and Indica. Of these the first 
constitutes the original type of the genus, the second and third, so far as I can make out from 
description, do not belong to it, the fourth rests on the authority of Sprengel, and has been 
referred, by Alph. D.C., to Weigeltiay a genus of Myraineacece ; and lastly the 5th and 6th seem 
to be the same or very nearly allied species. The first and last have long been confounded. 
The first notice to that eflfect, I find in Racmer and Schultes in these words, “Planta Roxbur- 
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ghi alia videtur quam ilia Forskali ex descriptions.” Royle afterwardH took the sani« view 
and called the one S» Persica^ the other Indian^ but without givings distinctive cliaractertf. 
He however, as I understand him, calls, perhaps by mistake, the Indian plant figured by Rox- 
burgh, S. Peraica^ and the Forskalian one S> Indica. As I happen, through the kindness ot* 
Mr. Stocks (who sent me specimens of the Western plant from Scinde), to have both species 
before me, I am enabled to clear up the doubts and uncertainties which have so long hung over 
them. The typical forms of the two plants may be distinguished at a glance, the Western or 
Persian one having long narrow elliptico-lanceolate leaves, and compact spicato-panicled inflores- 
cence, or, in other words, a sessile flowered panicle; while the Eastern or Indian one, has broad 
ovato-oval obtuse leaves, and large diffuse racomoso-panieled inflorescence, that is, pedicelled 
flowers on the floriferous ramuli. The berries, moreover, of the Persian plant are described as 
yellow or black, those of the Indian one are red. I now have specimens of the Indian form, from 
both Cambay and the Circars, and thence extending South to within a few miles of Cape Comorin 
(how far North it goes I am unable to say), and every where corresponding with lloxburgh's 
figure and description. To this species, therefore, 1 restrict the sjiecific name Indicn^ to the 
other, or long narrow leaved and sessile flowered form, I assign the specific name of Perdca, 

But I have a third nearly intermediate form, also from Scinde, which, being only in fruit, 
I am as yet uncertain how to dispose of. It has the broad short blunt leaves of the Indian 
plant, but the panicles are much more compact, and the pedicels scarcely half the length. It 
seems a distinct species. The above species may be thus defined : — 

Salvador A Persic a (Linn. Cisaus arhorea^ Fovsk.), loaves nblong, narrow elliptico-laneeo- 
late, succulent, glabrous: jianicles terminal, compact : flowers sessile, bracteate : bracts caducous : 
corolla persistent: fruit ■ Scinde, Arabia, Persia, Egypt. 

Salvadoua Ikoica (Royle? R. W., Sahnidora Persica^ Roxb.), arboreous, leaves broad 
ovate-oval, obtuse, glabrous: panicles terminal and axillary, dilfu^o; flowers longish pedicelled : 
bracts sub-persistent : berry about twice the length of the calyx, red, embraced by the marcessant 
corolla. 

India, everywhere in low lying damp ground, usually near cultivation. 

Salvadora Stocksii (R. W.), leaves ovato-oval, mucronate: panicles compact, terminal: 
flowers short pedicelled: corolla deciduous: fruit three or four times the length of the 

persistent calyx, . i i i i 

Scinde, Stocks. I consider this a perfectly distinct species, as shown by the deciduous 
corolla, large size of the fruit, and compact form of the panicles. In these definitions I have 
limited myself to the characters simply required to distinguish one species from the other. Of 
the two last I shall give figures in the leones. 


EXPLANATION 

1. Salvadora Indka (R. W.), flowering branch, natu- 
ral size. 

2. Portion of a raceme with 2 flowers, 

3. A detached flower. 

4. Corolla split open, showing the attachment of the 
stamens and a small gland-like scale (abortive stamens?) 
between each pair. 

5. Anthers back and front view. 

6. Calyx and ovary, the latter some days after fertili- 
zation. 


OF PLATE 181. 

7. Calyx cut vertically, showing the solitary ovule. 

8. A ripe berry. 

9. 10. The same cut vertically and across, showing 
the seed aborted. 

11. The aborted seed. 

12. A fertile fruit cut transversely, showing the seed 
filling the whole cavity. 

13. Cut vertically. 

14. A single seed, lobe and radicle. 
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POSTSCRIPT TO JiSCLEPlADEM. 

An unlooked for occurrence caused some of the preceding articles to be written more hurriedlr thatv 
was quite consistent with careful study of the subjects to which they refer. Asclepiadeie was one of these* 
Owing to that circumstance 1 was at the time of writing prevented satisfyii^ myself of the accuracy of some 
former observations^ regarding which I felt somewhat doubtful. Since the article passed through the piese^ 
1 have been permitted to return to the subject, and now think it advisable to add a brief Postscript appertaining 
to the tribe Ptriplocta* 

The investigation of the pollen of the members of this tribe is by far the most difficult of the order, but 
fortunately, an exact knowledge of this part of the organization does not seem so indispensable to the discri- 
mination of iu genera, as in the other tribes. In some of the genera 1 find the pollen loose and granular^ 
even in the anther of the flower- bud, in others it is coherent in the anther but, about the time of expansion 
of the flower when the anther cells open, it loses its cohesion and becomes attached to the corpuscule in a 
loose granular f^orm ; while in others, as Hemidemua and Brach^kpis it still presents the form of masses after 
they have left the anther cell. The circumstance of so many presenting granuhr pollen after the expansion 
of the flower, combined with the difficulty of examining it in the early stages of the flower-bud, lead me to 
the conclusion that an exact knowledge of this part of the organization is less necessary in the limitation of 
the genera of this tribe than in those of the others. I have not a genuine species of Periploca to examine 
to ascertain how it is in that genus, but infer, from the circumstance of Decaisne having transferred one of 
my Streptocaulons to it, that it is the same in both. Finlaysonia 1 have examined, but scarcely feel satisfied 
with the result, as regards the pollen, but in all other points it comes so near my Sireptocavlon that 1 now 
suspect the latter ought to be reduced and its species referred to the former genus. 

M already remarked, Decaisne, following Falconer, however, has transferred one of my snecies of Strevio^ 
catdon to Ptnphca. To this transfer I, with all defferonce, beg leave to demur, unless they take the rest along 
with it, and at once reduce my genus. To this 1 should not object, as I now think the two genera too nearly 
allied. Stnptocaulon was, in the first instance, constituted to receive a number of Asiatic plants only differing 
from Petiploca in having glabrous anthers j those of Periploca being surmounted by a dense tuft of hair. The 
genus therefore essentially rests on these two circurnstances— Asiatic origin and glabrous anthers— Periploca 
claiming European or Atficau origin, and having hairy anthers. 

These characters I do not now think entitled to generic value, and believe that the species of both genera 
might all be associated under one (with the aid of a section), but so long as StreptocauLon retains a place 
in the botanical system, I hold that 5. calophtfllum must remain with it, at all events, cannot be transferred 
to Periploca^ as its admission into that genus breaks down the only characters by which the two are kept dis- 

tinct, being an Asiatic plant and liaving glabrous anthers. 

I regret not having a specimen of Periploca griBca, the type of the genus, with which to illustrate my posi- 
tion by giving a figure of it side by side with Strepi, calophyllutn^ to show by contrast the difference, but to 

compensate as far as 1 can, I give, in an additional plate, generic analyses of that plant and of two speqiei of 

Strtpioca%don^ examined by Decaisne and retained by him in that genus, which will show that there is no 
difference between them and the excluded one ; and in lieu of original dissections, 1 copy some parts of Lamark’s 
analysis of P. grctca. 

Having still some room left, I have, in the hope of rendering that supplementary plate more useful, 
introduced dissections of some other genera of this tribe. These are all more or less perfect, but rather too 
crowded, being anxious to illustrate as many genera as I could within the small space at my disposal. The 
subjects introduced into that plate are ; three species of Slrcplocaalon, Periploca grceca^ Finlayeonia^ Brachylepia, 
Dtcaltpk, Cnfptolepis, and Cryptostegia, Hemidesmus, Brachylepis, and Decal^is are all nearly allied genera ; 
Cryptostegia and Cryololepis are also very nearly allied ; while Streptocaulon, Finlaysonia, and reriploca are so 
much alike that it is' now my belief they might be advantageously uuited. 

EXPLANATION OF PLATE 182 or 155 c. 

1. Streptocaulon calophyllum. (R, W.) 6. Decalopis Hamiltonii. (W. (k A.) 

2. tomentosum. (R. W.) 7. Brachylepis nervosa. (W. fli A.) 

3. exlensum. (R. W.) t*. Cryptolepis Buchanani. (R. B.) 

4. Periploca grapca. (Linn.) 9. Cryptostegia grandiflora. (R, B.) 

5. Finlaysonia obovata. (Wall.) 


Exn uf Skcond Voi.umi:. 
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